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COMBINATION  STATION  AT  LEXINGTON,  KY. 

A  most  interesting  station  is  that  of  the  Kentucky  Trac¬ 
tion  &  Terminal  Company,  of  Lexington,  Ky.,  described 
elsewhere  in  this  issue,  combining  as  it  does  the  functions 
of  a  central  station  and  of  an  ice-making  plant.  More¬ 
over,  it  furnishes  an  excellent  example  of  the  modern 
tendency  toward  centralization  in  power  production  and 
from  this  point  of  view  is  worthy  of  close  study,  aside  from 
the  fact  that  the  equipment  is  modern  and  that  advantage 
has  been  taken  of  every  means  conducive  to  economical 
production.  As  a  combination  railway  and  light  property, 
feeding  in  addition  a  transmission  system  reaching  out 
some  30  miles  in  all  directions,  an  excellent  load-factor 
ought  to  prevail,  and  it  would  appear  that  as  a  central  sta¬ 
tion  it  had  no  new  fields  to  conquer.  But  Lexington  is  in 
the  South.  The  exhaust  steam  which  in  a  colder  climate 
might  be  used  for  heating  purposes  may  in  Kentucky  be 
used  for  making  ice,  and  to  this  profitable  use  the  exhaust 
of  the  auxiliaries  is  turned.  The  main  units  themselves 
operate  condensing,  and  owing  to  scarcity  of  water  a  cool¬ 
ing  pond  is  employed  to  reduce  the  temperature  of  the 
circulating  water.  The  condensate  from  the  surface  con¬ 
densers  is  collected,  re-boiled  and  filtered  for  use  in  making 
artificial  ice,  so  that  maximum  economy  is  obtained  in  the 
use  of  water. 

The  equipment  of  the  5000-kw  station  and  its  general 
arrangement  call  for  some  comment.  There  is  a  mini¬ 
mum  investment  in  coal-handling  equipment,  labor  is  re¬ 
duced,  and  the  heavy  construction  necessitated  by  over¬ 
head  bunkers  is  avoided.  The  boilers  are  equipped  with 
Dutch  ovens,  mechanical  stokers  and  superheaters.  Motor- 
generators  are  used  for  supplying  energy  to  the  railway, 
and  oil-insulated,  water-cooled  transformers  step  up  the 
potential  to  30,000  volts  for  transmission.  The  auxiliary 
apparatus  is  either  motor-driven  or  steam-turbine-driven, 
so  that  taken  all  in  all  the  station  should  be  able  to  produce 
a  kilowatt-hour  of  electrical  energy  as  cheaply  as  a  station 
many  times  as  large. 


THE  TELEPHONE  PENSION  PLAN. 

The  announcement  early  this  week  that  the  American 
Telephone  &  Telegraph  Company  has  set  aside  a  ten-million- 
dollar  relief  fund  to  provide  for  employees  of  the  Bell 
system  in  their  old  age  or  disablement  is  entitled  to  recog¬ 
nition  as  a  voluntary  measure  of  financial  and  social  justice 
on  a  great  scale.  It  is  an  exceedingly  hopeful  sign  of  the 
times  that  so  comprehensive  a  plan  reaches  fruition  well  in 
advance  of  the  compulsory  adoption  of  similar  measures 
under  state  or  national  laws,  as  exemplified  in  a  restricted 
sense  by  the  employers’  liability  acts  already  adopted  in  a 
few  states.  It  would  be  improper  to  regard  this  plan  in  the 
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light  of  a  great  charity  or  as  benevolent  in  any  sense.  On 
the  contrary,  it  is  distinctly  a  measure  for  justice  to  the 
worker,  making  a  tangible  return  for  long  and  faithful 
service,  besides  promoting  contentment  and  efficiency. 
Equally  it  is  a  recognition  that  the  great  problems  of  our 
day  are  social  and  economic,  demanding  in  their  solution  an 
even  distribution  of  social  justice  and  a  readjustment  of  the 
relations  between  worker  and  employer. 

Under  the  modern  methods  of  transacting  business,  with 
large  corporations  playing  such  important  roles,  it  is  in¬ 
evitable  that  thousands  of  workers  must  take  their  places 
in  these  organizations  and  give  the  best  portion  of  their 
lives  to  routine  service.  There  are  very  many  con¬ 
scientious  toilers  in  the  ranks  who  find  themselves  growing 
old  and  unable,  for  one  seeming  good  reason  or  another, 
to  accumulate  enough  to  insure  the  necessities  of  life  when 
their  productiveness  shall  cease.  Particularly  is  this  true 
under  present  economic  conditions.  The  uneasiness  and 
discontent  thus  aroused  will  finally,  if  unchecked,  crystallize 
into  a  public  demand  for  relief  through  legislation,  with  the 
ever-present  danger  that  unsafe  and  radical  remedies  will 
prevail.  How  much  better  it  is  to  anticipate  the  situation,  as 
exemplified  in  the  telephone  pension  scheme,  and  insure  the 
worker  and  his  family  at  the  expense  of  the  consumer  of 
service.  The  additional  burden  is  comparatively  insignifi¬ 
cant,  as  shown  in  the  present  instance  by  the  fact  that  the 
relief  fund  amounts  to  less  than  2  per  cent  of  the  capital 
obligations  of  the  whole  Bell  system.  The  indirect  savings 
which  result  from  such  a  plan,  through  the  lessening  of 
private  and  public  charity  and  the  fact  that  the  aged 
worker  is  no  longer  dependent  upon  the  younger  workers 
of  his  own  family,  should  also  be  taken  into  the  reckoning, 
along  with  the  resultant  tendencies  to  increase  the  em¬ 
ployee’s  term  of  service  and  stimulate  his  efficiency. 


LABOR  COSTS  IN  CENTRAL-STATION  OPERATION. 

The  central-station  manager  who  exercises  a  close  super¬ 
vision  over  his  production  costs  is  oftentimes  perplexed 
in  fixing  a  proper  standard  for  the  unit  labor  cost  and  then 
attaining  it  in  regular  service.  The  fact  is  that  so  many 
elements  affect  a  determination  of  the  reasonable  unit  cost 
of  labor,  such  as  the  size  and  character  of  the  plant,  num¬ 
ber  and  type  of  generating  units  and  auxiliaries,  use  of 
labor-saving  machinery  for  handling  fuel  and  ashes,  load- 
factor,  and  total  output,  that  a  hard  and  fast  rule  is  very 
difficult  if  not  impossible  to  formulate.  Where  standards 
are  so  hard  to  establish,  the  average  manager  turns  in¬ 
stinctively  to  the  results  obtained  in  other  plants.  Else¬ 
where  in  this  issue  we  present  an  analysis  of  labor  costs  in 
six  central  stations  ranging  from  looo  kw  to  5000  kw  in 
total  rating.  As  one  might  expect,  the  results  exhibit 
relatively  large  differences  among  themselves.  If  the  tabu¬ 
lar  summary  is  rearranged,  however,  in  the  descending 
order  of  station  rating,  the  unit  labor  costs,  with  a 
single  exception,  will  be  observed  to  ascend  progressively. 
The  exception  is  Plant  D,  which  was  handicapped  by  a 
multiplicity  of  engine-room  units  and  a  relatively  low 
annual  output.  In  plants  of  medium  size  where  labor  costs 
are  to  some  degree  flexible — that  is  to  say,  where  the  force 


on  each  watch  is  considerable — the  problem  is  complicated 
by  the  fact  that  the  prompt  handling  of  emergencies  ordi¬ 
narily  requires  more  men  than  the  usual  routine  will  keep 
fully  occupied.  In  other  words,  the  reliability  of  service 
depends  to  a  considerable  degree  on  the  sufficiency  of  the 
labor  force,  and  while  this  force  may  be  reduced  in  num¬ 
bers  until  it  can  no  more  than  cope  with  routine  duties, 
emergencies  cannot  always  be  handled  with  such  dispatch 
as  to  prevent  service  interruptions,  and  therefore  a  reason¬ 
ably  liberal  estimate  of  labor  requirements  seems  almost 
imperative  in  these  days  of  high  service  standards.  Possi¬ 
ble  differences  of  policy  in  this  respect  should  therefore 
be  kept  in  mind  in  comparing  the  labor  costs  in  central 
stations  which  bear  a  great  similarity  to  each  other  in  a 
physical  sense. 

A  study  of  operating  labor  costs  is  also  of  interest  to  the 
designing  engineer,  because  the  most  successful  plant  is 
the  one  which  turns  out  the  cheapest  product  per  unit, 
under  service  conditions,  when  all  fixed  charges  and  oper¬ 
ating  costs  are  taken  into  account.  The  criterion  by  which 
the  economy  of  labor-saving  machinery  or  apparatus  is 
determined  is  the  difference  between  the  sum  of  the  total 
annual  charges  on  the  equipment  in  question  and  the  annual 
cost  of  the  labor  displaced.  Central-station  design  is  re¬ 
plete  with  economic  problems  of  this  character.  Compara¬ 
tive  analyses  of  labor  costs,  when  intended  to  bring  out  the 
relative  merits  of  different  central-station  designs,  are 
therefore  of  little  value  unless  the  layout  and  equipment  of 
each  plant  are  carefully  considered  therewith. 


A  CHART  FOR  SAG  CALCULATIONS. 

The  problem  of  determining  the  stress  which  will  develop 
in  a  metallic  rope,  at  any  given  temperature,  after  being 
suspended  between  two  rigid  supports  at  another  stress  and 
temperature  is  one  which  civil  engineers  have  dealt  with 
for  many  years.  With  the  introduction  of  very  high-tension 
transmission  lines,  supported  in  long  spans  from  tall  towers, 
the  problem  has  of  late  years  come  into  prominence  in  con¬ 
nection  with  electrical  engineering.  In  the  electrical  en¬ 
gineering  case  the  problem  is  presented  in  a  form  somewhat 
modified  from  that  dealt  with  in  civil  engineering  practice, 
namely,  in  respect  to  the  occasional  extra  stresses  due  to 
sleet  and  wind  storms. 

A  number  of  formulas,  charts  and  modes  of  computation 
have  been  worked  out  and  published  by  different  engineers 
for  dealing  with  these  stress  and  sag  computations  in  a 
practical  way.  A  particular  set  of  charts  of  a  simple  nature, 
based  on  the  catenary  curve,  were  presented  by  Mr.  Percy 
H,  Thomas  at  the  Chicago  convention  of  the  American 
Institute  of  Electrical  Engineers  in  June,  1911.  The  chart 
is  reproduced  in  this  issue,  together  with  adequate  descrip¬ 
tive  matter.  It  has  the  advantage  of  giving  the  desired 
results  partly  from  inspection  and  partly  from  simple 
auxiliary  slide-rule  computations.  In  the  use  of  such  a 
chart  the  engineer  must  determine  what  thickness  of 
sleet  coating  and  what  accompanying  wind  velocity  to 
assume.  There  is  still  some  difference  of  opinion  on  these 
points.  If  the  sleet  thickness  accepted  be  the  greatest  that 
has  ever  been  observed,  and  if  the  accompanying  wind 
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velocity  accepted  is  also  to  be  the  greatest  that  has  ever  been 
known,  the  results  deduced  as  to  the  required  conditions  for 
erection  may  come  out  ridiculous  by  any  proper  mode  of 
computation.  It  is  surely  unreasonable  to  assume  all  of 
these  worst  conditions  simultaneously.  If  the  thickness  of 
ice  on  the  conductor  should  happen  to  be  as  great  as  had 
ever  been  observed,  it  is  very  unlikely  that  the  component  of 
wind  velocity  transverse  to  the  conductor  would  also  be 
the  greatest  wind  velocity  ever  observed,  and  reciprocally. 
Some  allowance  should  surely  be  made  for  the  reason¬ 
ableness  of  chance,  according  to  the  doctrine  of  applied 
mathematical  probability.  Of  course,  if  an  earthquake  of 
maximum  recorded  severity  occurred  at  any  time,  the  whole 
line  might  be  expected  to  collapse.  There  is  no  infallible 
human  construction. 


THE  DIFFUSION  OF  LIGHT  PASSING  THROUGH  GLASS  PLATES. 

In  order  to  reduce  the  brilliancy  of  the  modern  light 
sources  to  moderate  values  when  they  have  to  be  supported 
in  full  view  it  becomes  very  desirable  to  place  the  sources 
behind  relatively  large  diffusing  surfaces,  whereby  the 
latter  become  the  apparent  light  sources  and  thus  supply 
the  light  at  a  greatly  reduced  surface  brightness.  The  eye 
can  then  view  these  large  light-diffusing  surfaces  without 
inconvenience  or  distress.  The  properties  of  light  diffusion 
in  glassware  thus  become  important  to  the  illuminating 
engineer.  Mr.  M.  Luckiesh  details  in  this  issue  a  series  of 
measurements  on  the  diffusion  of  light  passing  through 
glass  plates.  These  measurements  support  some  very 
interesting  deductions. 

When  a  parallel  beam  of  light  falls  perpendicularly  upon 
a  glass  plate  we  know  that  some  of  the  light  is  reflected 
from  the  surface  and  does  not  penetrate  to  any  appreciable 
distance.  The  remainder  goes  on  through  the  substance  of 
the  glass.  During  its  passage  it  is  partly  absorbed,  since  no 
glass  can  be  completely  transparent.  A  little  of  the  light 
is  also  reflected  back  as  the  beam  goes  on.  A  further 
reflection  occurs  at  the  surface  of  emergence.  Manifestly, 
the  light  transmitted  through  the  glass  and  into  the  air 
bevond  is  distinctly  less  than  that  which  falls  on  the  glass 
in  the  incident  beam.  The  ratio  of  the  transmitted  light  to 
the  incident  light  is  commonly  called  the  coefficient  of  trans¬ 
mission  of  the  plate.  It  depends  not  only  on  the  quality  of 
the  light  in  spectral  distribution  and  the  thickness  and 
quality  of  the  glass  but  also  upon  the  condition  of  the  glass 
surfaces  in  regard  to  cleanliness  and  regularity. 

The  distribution  of  the  light  rays  is  not  confined  to  the 
perpendicular  direction  of  incidence.  Some  of  the  light 
becomes  scattered  in  the  process.  At  the  surfaces  irregu¬ 
larities  of  form  produce  scattering,  by  refraction  and  reflec¬ 
tion.  Within  the  substance  of  the  glass,  particles  become 
secondarily  illuminated  and  scatter  light  in  all  directions. 
Consequently  the  beam  of  light,  which  was  parallel  just 
before  incidence,  is  diffused  more  or  less  at  emergence.  If 
one  or  both  surfaces  are  made  specially  irregular  in  form, 
by  etching  or  frosting,  and  if  the  number  of  secondary 
illuminant  particles  suspended  within  the  substance  of  the 
glass  be  sufficiently  increased,  the  plate  of  glass,  instead  of 
being  a  mere  transmitter  of  light,  may  become  more  nearly 


a  complete  diffuser  of  light,  so  that,  considered  as  a 
secondary  light  source,  its  brightness  in  all  directions  may 
be  nearly  equal.  The  coefficient  of  diffusion  of  the  plate  is, 
however,  not  so  easy  to  define  as  is  the  coefficient  of  trans¬ 
mission.  With  good  plate  glass  having  polished  surfaces  the 
diffusion  of  the  light  passing  through  perpendicularly  will 
be  small  and  very  hard  to  measure.  With  carefully  frosted 
or  opalescent  glass  plates  the  diffusion  will  be  very 
appreciable  and  easier  to  measure ;  but  even  then  it  is 
difficult  to  define  in  a  measurable  way.  It  might  be  define<! 
as  the  ratio  of  the  emergent  scattered  light  to  the  total 
emergent  light  The  numerator  of  this  fraction  would  be 
equal  to  the  total  emergent  light  minus  the  light  emergent 
undiffused  in  a  perpendicular  beam.  But  it  would  be  diffi¬ 
cult  to  decide  e.xperimentally  upon  just  how  much  light 
emerged  in  a  truly  perpendicular  beam.  A  small  numerical 
error  might  affect  the  coefficient  greatly. 

In  order  to  arrive,  therefore,  at  practically  measurable 
results,  Mr.  Luckiesh  proposes  what  is  virtually  a  zonal 
definition  of  the  diffusion  coefficient.  Thus,  at  an  angle  of 
60  deg.  with  the  emergent  perpendicular,  if  the  observed 
brightness  of  the  plate  is,  say,  half  the  observed  perpen¬ 
dicular  brightness  of  the  plate,  then  the  diffusion  coefficient 
of  the  plate  at  this  60-deg.  zone  would  be  50  per  cent. 
Theoretically,  if  a  complete  zonal  distribution  of  the  diffu¬ 
sion  coefficient  could  be  mapped  out  in  this  way,  the  mean 
hemispherical,  or  total,  diffusion  coefficient  of  the  plate  could 
be  computed.  Practically,  as  Mr.  Luckiesh  shows,  it  is 
difficult  to  measure  the  brightness  @f  such  a  plate  at  large 
angles,  because  the  brightness  becomes  so  small  and  the 
apparent  surface  of  the  plate  is  small  likewise. 

As  the  article  points  out,  there  is  a  marked  distinction  to 
be  drawn  between  the  transmission  or  diffusion  of  a  plate 
and  the  transmission  or  diffusion  of  a  globe.  Thus,  if  an 
incandescent  lamp  is  inclosed  in  a  globe  of  opalescent  glass 
whose  transmission  coefficient  is  say  70  per  cent,  it  is  not 
to  be  inferred  that  only  70  per  cent  of  the  light  emitted 
by  the  lamp  can  pass  usefully  through  the  globe.  This  is 
for  the  reason  that  some  of  the  light  which  is  reflected 
from  the  inner  surface  of  the  globe,  at  first  incidence,  is 
able  to  fa'l  back  on  some  other  parts  of  the  globe  and  find 
its  way  out  usefully.  The  apparent  coefficient  of  transmis¬ 
sion  of  the  globe,  as  a  whole,  including  the  effects  of  such 
internal  reflections,  may  thus  be,  say,  85  per  cent.  It  is 
not  easy  to  predict  the  apparent  coefficient  of  transmission 
of  a  globe  from  the  observed  coefficients  of  transmission 
and  reflection  of  the  glass  composing  its  walls,  because  the 
size,  shape  and  transparency  of  the  lamp  inside  the  globe 
enter  into  the  problem  in  a  way  that  greatly  complicates  it. 
The  diffusion  of  light  from  the  globe  is  again  a  matter  very 
different  from  the  diffusion  of  light  from  the  plate.  It 
should  be  possible,  however,  to  measure  the  brightness  ratio 
of  any  single  surface  element  of  the  globe  to  that  of  the 
maximum,  and  so  to  arrive,  by  observation,  at  zonal  dif¬ 
fusion  coefficients  for  the  actual  globe  and  contained  lamp. 
The  apparent  coefficients  for  the  lamp  and  globe  may  not 
be  capable  of  exact  determination  from  the  coefficients  of 
the  glass  in  the  globe  presented  in  plate  form,  but  a 
knowledge  of  the  latter  cannot  fail  to  help  illaminating 
engineers  to  arrive  at  satisfactory  values  for  actual  bmps. 
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INCORPORATION  OF  SOCIETY  FOR  ELECTRICAL 
DEVELOPMENT. 

The  Society  for  Electrical  Development,  Inc.,  with  prin¬ 
cipal  office  in  New  York  City,  was  incorporated  on  Nov.  13 
under  the  laws  of  New  York  State  to  establish  co-operative 
relations  among  the  different  electrical  interests  in  the 
United  States,  Canada  and  Mexico,  with  a  view  to  increas¬ 
ing  the  use  of  electrical  energy  by  the  public. 

The  directors  are  Messrs.  Henry  L.  Doherty,  New  York; 
\V.  A.  Layman,  .Webster  Groves,  Mo.;  L.  A.  Osborne, 
Pittsburgh;  A.  C.  Einstein,  St.  Louis;  J.  E.  Montague, 
Niagara  Falls;  E.  C.  Price,  Salem,  Mass.;  Roger  Scudder, 
Kirkwood,  Mo.;  W.  E.  Robertson,  Buffalo;  J.  R.  Crouse, 
Cleveland;  Walter  H.  Johnson,  Philadelphia;  Gerard 
Swope,  New  Brunswick,  N.  J.;  B.  M.  Downs,  East 
Orange,  N.  J.;  A.  W.  Burchard,  Schenectady;  G.  H.  San¬ 
born,  Indianapolis;  J.  R.  Strong,  Short  Hills,  N.  J.;  F.  N. 
'I'horpe,  Paterson,  N.  J. ;  Ernest  McCleary,  Detroit;  Ernest 
b'rceman,  W.  W.  Lowe  and  John  F.  Gilchrist,  Chicago. 


CO-OPERATIVE  MOVEMENT  IN  CHICAGO. 

It  is  announced  that  the  Commonwealth  Edison  Company 
has  invited  about  one  hundred  of  the  electrical  contractors 
of  Chicago,  representing  the  two  local  societies,  to  be  its 
guests  at  a  “get  together”  dinner  at  which  the  prevailing 
sentiment  will  be  “co-operation”  between  the  central-station 
interests  and  electrical  contractors.  Arrangements  for  the 
dinner  have  been  made  by  Mr.  E.  W.  Lloyd,  general  contract 
agent  of  the  Commonwealth  Edison  Company, and  Mr.  Ernest 
Freeman,  president  of  the  National  Electrical  Contractors' 
Association.  Unusual  interest  is  displayed  in  this  event  in 
view  of  the  recently  inaugurated  co-operative  movement, 
accounts  of  which  have  appeared  from  time  to  time  in  these 
columns.  According  to  the  present  plans,  the  dinner  will  be 
held  on  Nov.  22  or  23.  The  formation  of  the  Society  for 
I''lectrical  Development,  Inc.,  was  noted  in  the  Electrical 
World  of  Oct.  26,  page  858.  Mr.  Philip  S.  Dodd,  29  West 
Thirty-ninth  Street,  New  York,  is  secretary  of  the 
organization. 


ACTIVITIES  OF  THE  PACIFIC  GAS  &  ELECTRIC 
COMPANY. 


Mr.  John  A.  Britton,  vice-president  and  general  manager 
of  the  Pacific  Gas  &  Electric  Company,  delivered  an  inter¬ 
esting  illustrated  lecture,  covering  the  activities  of  his  com¬ 
pany  in  all  its  branches  on  the  Pacific  Coast,  before  the 
national  and  local  electrical  engineering  societies  in  the 
Engineering  Societies  Building,  New  York,  on  Nov.  14. 
As  is  well  known,  the  Pacific  Gas  &  Electric  Company  is 
the  leading  factor  on  the  Coast  in  the  generation  and  dis¬ 
tribution  of  hydroelectric  energy.  The  company  has  now 
under  construction  at  Spalding,  on  the  Bear  River,  a  station 
which  will  have  an  output  of  53.000  hp.  This  plant  will  be 
known  as  the  Drum  power  house,  in  compliment  to  Mr. 
F.  G.  Drum,  president  of  the  company,  and  contracts  have 
been  let  with  the  Westinghouse  Electric  &  Manufacturing 
Company  for  four  10,000-kva  generators;  with  the  Pelton 
Water  Wheel  Company,  San  Francisco,  for  eight  i6,ooo-hp 
Pelton-Doble-type  waterwheels,  and  with  Milliken  Brothers, 
New  York,  and  the  United  States  Steel  Products  Company, 
for  transmission  towers.  Copper  conductors  will  be  used 
in  the  snow  belt  and  in  the  fog  belt,  and  aluminum  in  the 
valleys.  The  transmission  tension  will  be  115,000  volts,  and 
suspension-type  insulators,  manufactured  by  the  Ohio  Brass 
Company,  Mansfield.  Ohio,  will  be  installed.  A  private 
right-of-way  from  the  power  house  to  Cordelia,  the  center 
of  load  of  the  Pacific  Gas  &  Electric  Company’s  system,  has 
l>een  purchased,  and  a  double  tower  line,  approximately  118 


miles  long,  each  tower  carrying  a  single  circuit,  will  trans¬ 
mit  the  115,000-volt  energy  to  the  substation  at  Cordelia, 
where  the  tension  will  be  reduced  to  60,000  volts,  at  which 
pressure  energy  w’ill  be  fed  into  the  company’s  existing  dis¬ 
tribution  system.  About  one-half  of  the  work  on  the  Drum 
station  has  been  completed,  and  it  is  the  expectation  of  the 
company  to  finish  another  station  in  1914,  and  a  third  sta¬ 
tion  in  1915,  so  that  the  aggregate  development  now  under 
way  approximates  135,000  hp.  Illustrations  showing  the 
progress  of  the  work  up  to  the  present  time  were  displayed 
by  Mr.  Britton,  as  well  as  pictures  of  the  other  parts  of 
the  company’s  immense  system.  The  speaker  outlined  the 
aims  and  ambitions  of  his  company  and  gave  physical 
data  on  its  system.  As  indicative  of  the  rapidity  with  which 
the  load  on  the  system  is  increasing,  it  might  be  mentioned 
that  from  the  first  of  year  up  to  Oct.  l  the  company  had 
acquired  a  connected  load  of  61,000  hp.  When  the  work 
now  under  contemplation  is  complete,  the  Pacific  Gas  & 
Electric  Company’s  hydroelectric  system  alone  will  aggre¬ 
gate  225.000  hp. 


A.  I.  E.  E.  AFFAIRS. 


At  a  meeting  of  the  board  of  directors  of  the  American 
Institute  of  Electrical  Engineers  on  Nov.  8,  1912,  authority 
was  given  for  organizing  an  A.  I.  E.  E.  branch  at  the 
Clemson  Agricultural  College,  Clemson  College,  S.  C.,  in 
accordance  with  a  petition  received  from  the  president  of 
the  college. 

A  communication  was  read  from  the  National  Electric 
Light  Association  transmitting  copies  of  the  booklet  and 
chart  containing  rules  for  the  resuscitation  of  persons 
shocked  by  electricity  which  were  prepared  by  the  com¬ 
mission  organized  under  the  auspices  of  the  N.  E.  L.  A., 
under  the  guidance  of  the  American  Medical  Association, 
and  upon  which  the  American  Institute  of  Electrical  Engi¬ 
neers  was  also  represented.  The  board  adopted  a  resolu¬ 
tion  directing  the  secretary  to  publish  the  rules  and  chart 
in  the  Institute  Proceedings  and  to  promulgate  these  docu¬ 
ments  in  every  way  within  the  scope  of  the  secretary’s 
duties. 

The  board  approved  the  proposed  plan  for  a  joint  re¬ 
ception  to  be  given  by  the  American  Society  of  Mechanical 
I'.ngineers,  the  American  Institute  of  Mining  Engineers 
and  the  American  Institute  of  Electrical  Engineers,  in  the 
Engineering  Societies  Building,  New  York,  on  the  even¬ 
ing  of  Dec.  5,  1912,  on  the  occasion  of  the  presentation  of 
the  John  Fritz  medal  to  Mr.  Robert  W.  Hunt,  and  appointed 
President  Ralph  D.  Mershon  of  the  Institute  and  the  four 
representatives  of  the  Institute  on  the  John  Fritz  medal 
board  of  award  to  represent  the  Institute  upon  the  reception 
committee. 

The  president  was  authorized  to  appoint  a  committee  on 
the  use  of  electricity  in  mines,  similar  in  scope  to  the  other 
technical  committees  of  the  Institute. 

The  public  policy  committee  reported  upon  the  matters 
submitted  to  it  at  the  last  meeting  of  the  board  in  regard 
to  the  patent  situation.  The  committee  submitted  for  pas¬ 
sage  by  the  board  certain  resolutions  addressed  to  Congress 
relating  to  the  American  patent  situation.  These  resolu¬ 
tions,  which  were  adopted  by  the  board  subject  to  the  ap¬ 
proval  of  a  majority  of  both  the  public  policy  and  the 
patent  committees,  urge  suspension  of  action  on  all  patent 
bills  now  pending  and  the  appointment  of  a  commission 
made  up  of  unbiased,  independent,  non-partisan  men  of 
national  standing  to  investigate  the  American  patent  situa¬ 
tion  and  to  recommend  to  Congress  such  action  as  may 
appear  expedient. 

The  public  policy  committee  also  reported  upon  certain 
communications  and  Senate  bills  relating  to  the  regulation 
of  water-powers,  transmitted  to  the  committee  by  President 
Mershon  for  suggestions  as  to  the  attitude  of  the  Institute 
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toward  the  proposed  legislation  and  the  advisability  of  the 
Institute’s  participation  in  hearings  on  bills  of  this  nature. 
The  following  resolution  was  adopted  by  the  board,  based 
upon  the  recommendations  made  by  the  committee : 

“Resolved,  That  when  it  appears  to  the  president  and  a 
majority  of  the  members  of  the  public  policy  committee  that 
the  question  at  issue  in  connection  with  a  bill  before  Con¬ 
gress  is  one  purely  of  engineering,  the  board  of  directors 
would  approve  his  appointing  a  committee  or  delegation  to 
confer  with  the  committee  of  Congress  before  which  the 
bill  is  pending  with  reference  to  the  engineering  questions 
involved." 


MEETING  OF  ELECTRICAL  MANUFACTURERS  AND 
SUPPLY  JOBBERS  AT  HOT  SPRINGS,  VA. 

By  Telegraph. 

Hot  Springs  last  w'eek  was  again  the  scene  of  the  semi¬ 
annual  gathering  of  the  Electrical  Manufacturers'  Club, 
many  members  of  which  remained  to  foregather  with 
the  supply  jobbers,  whose  meetings  at  the  Virginia  resort 
began  on  Sept.  13.  In  the  last  year  of  President  B.  M. 
Downs’  administration  the  club's  membership  has  increased 
15  per  cent,  and  about  too  members  attended.  Those  who 
addressed  the  club  at  this  meeting  included  Dr.  Charles 
W.  Eliot,  president  emeritus  of  Harvard  University,  whose 
subject  was  “The  Fortunate  or  Happy  Conditions  for  a 
Life  of  Labor";  Mr.  J.  Robert  Crouse,  who  spoke  on  the 
co-operative  electrical  development  idea;  Mr.  W.  W.  Mer¬ 
rill,  who  on  behalf  of  the  Underwriters  made  a  plea  for 
high  standards  for  electrical  material,  and  Mr.  Frank  E. 
Watts,  who  spoke  for  the  Jovian  Order.  Dr.  Eliot’s  address 
was  reserved  for  later  publication  and  distribution.  The 
club  will  conduct  a  continuing  campaign  among  its  mem¬ 
bers  with  a  view  to  improving  conditions  of  employment 
where  possible.  After  serving  the  club  in  various  capac¬ 
ities  for  six  years.  President  Downs  was  succeeded  by  Mr. 
S.  O.  Richardson,  Jr.,  of  the  Libby  Glass  Company.  Mr. 
J.  E.  Way,  of  R.  Thomas  &  Sons’  Company,  was  elected 
vice-president;  Mr.  Walter  Cary,  of  the  Westinghouse 
Lamp  Company,  secretary,  and  Mr.  Herbert  Sinclair,  of  the 
Star  Porcelain  Company,  treasurer.  Mr,  Charles  I.  Hills, 
the  able  commissary  and  master  of  transportation  of  the 
club,  was  retained  in  office  and  received  an  individual  vote 
of  thanks  for  his  successful  efforts  to  make  the  club  meet¬ 
ings  free  from  care.  Aside  from  routine  business,  the  club 
received  the  report  of  the  committee  on  patent  law,  of 
which  Mr.  A.  D.  Beresford,  of  the  Cutler-Hammer  Manu¬ 
facturing  Company,  is  chairman.  The  report  reflected  the 
active  and  thorough  work  of  the  committee  during  the  past 
session  of  Congress.  The  committee  was  continued,  with 
instructions  to  urge  upon  the  attention  of  Congress  the 
views  of  the  manufacturers  with  reference  to  proposed  pat¬ 
ent  legislation.  First  prize  in  the  manufacturers’  golf  tour¬ 
nament  on  the  Homestead  links  was  won  by  Mr.  J.  W. 
Perry,  of  the  H.  W.  Johns-Manville  Company,  the  second 
prize  going  to  Mr.  E.  S.  Hatch,  Johns-Pratt  Company. 

On  Wednesday  morning,  Sept.  13,  100  members  of  the 
Electrical  Supply  Jobbers’  Association  joined  the  advance 
guard  already  at  Hot  Springs  for  the  three  days’  sessions 
beginning  on  that  day.  In  all  about  200  members  were  on 
hand,  and  during  the  day  most  of  them  sought  the  golf 
links.  One  of  the  matters  that  engaged  the  attention  of  the 
early  session  was  the  report  on  co-operative  electrical  de¬ 
velopment.  A  majority  of  those  present  at  Hot  Springs 
were  in  favor  of  the  plan  to  make  the  next  meeting  of  the 
association  a  trip  to  Panama.  A  large  assortment  of  golf, 
pool,  billiard  and  riding  prizes  were  contested  for  this  week, 
and  the  few  opponents  of  the  February  sea  voyage  have 
been  assured  that  there  will  be  no  dearth  of  sport  if  the 
visit  to  the  canal  site  is  made  next  February. 


STEEL-MILL  ELECTRIFICATION. 

At  a  meeting  of  the  American  Institute  of  Electrical 
Engineers  held  in  New  York  on  Nov.  8  two  papers  were 
presented  on  steel-mill  electrification.  The  first,  by  Mr. 
Wilfred  Sykes,  was  a  discussion  of  “Power  Requirements 
of  Rolling  Mills,”  and  the  second,  by  Dr.  F.  W.  Meyer  and 
Mr.  Wilfred  Sykes,  was  on  “The  Economical  Speed  Con¬ 
trol  of  Alternating-Current  Motors  Driving  Rolling  Mills.” 

In  the  first  paper  attention  was  called  to  the  fact  that 
one  of  the  most  difficult  features  of  the  rolling-mill  elec¬ 
trification  problem  is  the  determination  of  the  conditions  on 
which  to  design  the  equipment,  as  it  is  almost  impossible  to 
obtain  accurate  data  from  the  men  responsible  for  the 
operation  on  account  of  the  changes  that  occur  in  practice 
after  the  mill  has  been  installed.  The  fundamental  basis 
on  which  the  size  of  the  motor  must  be  determined  is  the 
character  of  the  product  of  the  mill  and  the  tonnage  rolled. 
Other  factors,  in  the  order  of  their  importance,  are  the 
volume  of  metal  displaced,  method  of  displacement,  tem¬ 
perature  of  the  metal,  class  of  material,  rate  of  displace¬ 
ment,  and  size  of  the  roll.  This  order  is  not  fixed,  and  the 
factors  will  vary  with  the  practice  of  the  particular  mill  in 
question. 

The  great  majority  of  rolling  mills  are  of  the  type  running 
continuously  in  one  direction,  and  to  equalize  the  input  to 
the  motor  flywheels  are  used.  It  is  important  that  the  cor¬ 
rect  size  of  flywheel  be  selected,  as  it  is  only  by  considering 
the  motor  and  the  flywheel  as  a  unit  that  a  satisfactory 
installation  can  be  made.  With  the  ideal  flywheel  a  motor 
sufficiently  large  to  carr\\  the  average  load  would  be  the 
right  size  to  use,  as  all  of  the  peaks  would  be  taken  by  the 
flywheel,  and  during  the  intervals  between  them  energy 
would  be  stored  up  in  it.  In  practice  it  is  not  possible  to 
use  such  flywheels,  as  they  would  be  excessively  large. 
Rolling-mill  motors  are  usually  designed  so  that  they  can 
carry  25  per  cent  overload  continuously  with  a  50-deg.  C. 
rise  and  50  per  cent  for  an  hour  with  a  60-deg.  C.  rise. 

In  the  paper  by  Dr,  F.  W.  Meyer  and  Mr.  Wilfred  Sykes 
mention  was  made  of  the  great  diversity  of  opinion  among 
mill  operators  as  to  what  speed  regulation  is  necessary  when 
rolling  various  sizes  of  material  and  classes  of  work.  The 
authors  stated  that  speed  adjustment  may  be  required  on 
account  of  the  large  range  of  material  required,  or  to 
enable  a  mill  to  run  in  tandem  with  another  mill  which  has 
a  fixed  speed  and  which  rolls  a  variety  of  product,  or  to 
make  it  possible  to  obtain  certain  qualities,  finish  and 
accuracy  of  section  for  different  products.  Several  means 
of  varying  the  speed  of  induction  motors  present  them¬ 
selves.  Of  these  the  most  simple  is  the  rheostatic  control, 
which,  although  inefficient,  is  frequently  the  most  economical 
to  use  under  operating  conditions.  With  multi-speed  motors 
the  number  of  speeds  is  limited  to  four,  and  even  this  range 
requires  extremely  complicated  control;  but  it  has  the 
advantage  of  high  efficiency  and  power-factor.  With 
motors  in  cascade  it  is  possible  to  obtain  practically  any 
number  of  speeds,  but  actually  the  number  is  limited  by  the 
cost  of  equipment  and  the  complication  of  control.  This 
arrangement  also  has  the  disadvantage  of  low  power-factor. 

The  advantages  and  disadvantages  of  the  use  of  induc¬ 
tion  motors  in  connection  w’ith  three-phase  commutator 
regulating  machines  and  the  use  of  three-phase  commutator 
motors  were  discussed  at  some  length. 

Discussion. 

In  a  written  communication  Mr.  J.  H.  Wilson  pointed  out 
that  allowing  the  flywheel  to  do  the  work  meant  a  necessary 
slowing  dow’n  of  the  mill  and  hence  decreased  production, 
and  he  favored  a  larger  motor,  even  at  an  increased  first 
cost,  stating  that  this  would  probably  be  offset  by  the 
savings  effected  from  the  elimination  of  the  evils  of  the 
flywheel. 

Mr.  Selby  Haar  commended  the  efforts  of  Mr.  Sykes  and 
commented  on  the  wide  variance  of  results  previously  pub- 
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lislied  along  this  line  of  work.  He  stated  that  it  is  more 
convenient  to  deal  with  the  elongation  of  the  piece  rather 
than  the  change  in  cross-section  in  determining  the  load. 

Mr.  Edward  J.  Cheney  discussed  the  haphazard  methods 
ear.ier  in  use  for  determining  adequate  sizes  of  prime 
movers  and  showed  how  the  modern  mill  superintendent 
checks  up  the  daily  consumption  of  energy  by  simply 
watching  the  meters  which  record  the  input  to  the  motors. 

.Mr.  Bayse  N.  Westcott  called  attention  to  the  difficulties 
in  testing  steam-driven  mills  and  commented  at  some  length 
on  the  character  of  the  instruments  used  in  steel-mill 
testing. 

Mr.  Fred  Bickford  Crosby  gave  a  summary  of  the  tests 
being  conducted  by  the  General  h'lectric  Company  on  the 
commutator-type  alternating-current  motor  with  compen¬ 
sating  windings  and  on  a  special  rotary  converter  which 
receives  its  power  from  the  rotor  of  the  main  motor.  He 
remarked  that  these  machines  are  especially  well  adapted  to 
rolling-mill  work. 

.Mr.  L.  T.  Robinson  discussed  the  spark  method  of  record¬ 
ing  and  pointed  out  several  disadvantages  of  that  system. 
He  suggested  the  use  of  a  pen  and  ink  system  which  he 
described  briefly. 

In  a  written  communication  Mr.  G.  E.  Stoltz  expressed 
the  opinion  that  an  engineer  familiar  with  rolling  mills 
ought  to  be  able  to  judge  output  very  closely.  He  said  that 
the  great  advantage  of  automatic  speed  control  is  that  the 
losses  in  the  external  resistance  of  a  motor  are  reduced  to 
a  minimum,  because  during  light-load  periods  the  secondary 
resistance  is  automatically  short-circuited,  thereby  reducing 
the  external  losses  to  zero. 

In  a  written  communication  Mr.  H.  L.  Itarnholdt  noted 
the  increased  facilities  of  the  designer  and  manufacturer 
for  determining  motor  sizes  and  stated  that  the  accuracy 
w  ith  which  the  electric  energy  consumption  can  be  deter¬ 
mined  has  done  a  great  deal  to  place  the  subject  of  rolling- 
mill  practice  on  a  more  scientific  basis. 


PROGRESS  OF  THE  PATENT  OFFICE  INVESTI¬ 
GATION. 


It  will  be  recalled  by  our  readers  that  Congress  passed  a 
joint  resolution  on  Aug.  21  authorizing  President  Taft  to 
have  an  investigation  made  of  the  Patent  Office  by  the  Com¬ 
mission  on  Economy  and  Efficiency.  This  commission  has 
taken  up  its  work,  and  under  date  of  Oct.  31  addressed  a 
circular  of  inquiry  to  attorneys  and  agents  practising  before 
the  United  States  Patent  Office  and  to  inventors,  soliciting 
criticisms  and  suggestions  for  improvement  of  the  Patent 
Office  methods  ajul  per.sonncl  and  any  changes  in  law  neces¬ 
sary  to  enable  the  oflice  to  discharge  its  functions  more 
efficiently  and  economically.  The  commission  declares  that 
its  purpose  is  to  afford  an  opportunity  to  members  of  the 
bar  to  render  assistance  in  the  investigation.  It  calls  atten¬ 
tion.  however,  to  the  fact  that  the  investigation  does  not 
relate  to  the  general  patent  law,  but  is  confined  wholly  to 
the  law  governing  the  administration  and  procedure  of  the 
Patent  Office. 

Each  of  the  circulars  above  referred  to  was  accompanied 
by  a  blank  containing  twenty-four  questions  relating  to 
Patent  Office  procedure,  personnel,  publications,  fees,  trade¬ 
marks.  prints  and  labels,  and  also,  although  outside  of  the 
scope  of  the  investigation,  to  the  proposed  Court  of  Patent 
Appeals.  Under  the  subject  of  procedure,  the  questions 
relate  to  the  matter  of  abolishing  one  appeal  within  the 
office  and  the  manner  in  which  this  should  be  accomplished ; 
the  desirability  of  changes  in  procedure  in  interference 
cases ;  the  proposal  to  limit  the  life  of  a  patent  to  nineteen 
years  from  the  date  of  filing  application,  and  less  important 
matters,  such  as  legalizing  the  issuance  of  circulars  of  cor¬ 
rection,  filing  photographic  copies  of  drawings,  etc.  Under 


the  heading  of  personnel,  questions  are  asked  as  to  whether 
the  salaries  paid  to  the  higher  officials  of  the  Patent  Office 
and  to  the  examining  force  should  be  increased  and  whether 
the  number  of  examiners  should  be  increased,  the  latter 
(|uestion  having  particular  reference  to  the  work  of  reclassi¬ 
fying  patents.  A  question  is  also  asked  as  to  what  changes, 
if  any,  should  be  made  in  the  fees.  The  commission  states 
that  it  will  receive  comments  in  reference  to  the  bill  pend¬ 
ing  in  Congress  for  the  creation  of  a  Court  of  Patent 
Appeals,  to  have  the  jurisdiction  in  patent  causes  now  exer¬ 
cised  by  the  Circuit  Court  of  Appeals. 

The  commission  requests  a  prompt  answer  to  its  circulars, 
inasmuch  as  the  time  for  completing  the  investigation  and 
preparing  the  report  is  limited.  It  is  not  expected  that  the 
replies  will  be  published,  but  it  is  the  intention  to  present 
in  summary  form,  as  far  as  practicable,  the  views  of 
inventors  and  of  attorneys  and  others  practising  before  the 
Patent  Office  upon  the  several  questions  on  which  the  com¬ 
mission  has  been  instructed  to  report.  No  information  wiU 
be  given  out  by  the  commission  in  advance  of  its  report  to 
President  Taft.  The  complete  report  will  ultimately  be 
transmitted  to  Congress  after  it  reconvenes  next  month 


AMERICAN  TELEPHONE  &  TELEGRAPH  COM¬ 
PANY’S  PENSION  SYSTEM. 


Announcement  has  just  been  made  public  of  the  estab¬ 
lishment  of  a  ten-million-dollar  fund  by  the  American 
Telephone  &  Telegraph  Company  for  pensions,  sick  benefits 
and  life  insurance  for  the  175,000  employees  of  the  Bell 
system.  This  fund  will  be  available  on  Jan.  i,  1913,  and 
payments  from  it  will  be  made  good  from  year  to  year  by 
annual  appropriations  on  the  part  of  the  American  Tele¬ 
phone  &  Telegraph  Company  and  its  subsidiaries  and  the 
Western  Union  Telegraph  Company  and  the  Western 
Fdectric  Company,  which  it  also  controls. 

The  provisions  of  the  new  pension  system  stipulate  that 
male  employees  who  have  reached  the  age  of  sixty  years 
and  have  been  twenty  years  or  more  in  the  service  may 
retire  on  a  pension.  They  may  be  retired  at  the  option  of 
the  company  when  they  have  reached  the  age  of  fifty-five 
years  and  have  been  twenty-five  years  or  more  in  the 
service.  The  pension  age  of  all  female  employees  is  in 
each  case  five  years  younger  than  that  of  male  employees. 
Any  employee  who  has  been  thirty  years  in  the  service, 
regardless  of  age,  may  be  pensioned  on  the  approval  of  the 
president  of  the  company. 

The  amount  of  the  pension  will  be  determined  auto¬ 
matically  by  the  years  of  service  and  the  amount  of  pay 
and  will  be  i  per  cent  of  the  average  annual  pay  for  ten 
years,  multiplied  by  the  number  of  years  of  service.  There¬ 
fore  a  male  employee  who  has  been  thirty  years  in  the 
service  would  receive  as  a  pension  30  per  cent  of  his  average 
salary  for  the  last  ten  years  of  service.  No  pension,  how¬ 
ever,  will  be  less  than  $20  a  month. 

In  the  case  of  accidents  occurring  in  and  due  to  the 
performance  of  work  for  the  company,  an  employee  will 
receive,  for  total  disability,  full  pay  for  thirteen  weeks  and 
half  pay  for  the  remaining  time  of  disability  up  to  six  years. 
Employees  who  are  disabled  by  sickness  or  accident  outside 
of  the  regular  course  of  duty,  after  ten  years  or  more  of 
service,  will  receive  full  pay  for  thirteen  weeks  and  half 
pay  for  thirty-nine  weeks;  if  from  five  to  ten  years  in  the 
service,  full  pay  for  thirteen  weeks  and  half  pay  for  thirteen 
weeks;  if  from  two  to  five  years  in  the  service,  full  pay  for 
four  weeks  and  half  pay  for  nine  weeks.  The  heads  of 
departments  will  be  permitted  to  exercise  the  same  dis¬ 
cretion  as  heretofore  in  the  cases  of  employees  who  have 
not  been  two  years  in  the  service. 

In  the  case  of  death  resulting  from  accident  in  and  due 
to  performance  of  work  for  the  company,  an  insurance 
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amounting  to  three  years’  pay  will  be  paid  to  the  dependents 
of  the  employee,  subject  to  a  maximum  restriction  of  $5,000. 
In  the  case  of  death  resulting  from  sickness  or  accident 
outside  of  the  business  the  payment  will  be  one  year’s  pay 
for  employees  who  have  been  in  the  service  for  ten  years 
or  more  and  one-half  of  one  year’s  pay  for  employees  who 
have  been  from  five  to  ten  years  in  the  service,  the  maxi¬ 
mum  payment  being  $2,000. 

If  the  statutes  of  any  state  provide  for  more  liberal  com¬ 
pensation  than  is  announced  under  this  plan,  the  statutory 
provisions,  of  course,  will  prevail.  Where  the  employees 
have  legal  rights,  as  in  some  accident  cases,  they  will  have 
the  option  of  exercising  such  rights  or  accepting  the  com¬ 
pany’s  benefits. 

The  parent  or  American  Telephone  &  Telegraph  Com¬ 
pany  has  set  aside  from  the  surplus’ a  fund  which  provides 
for  those  whom  it  directly  employs  and  also  provides  a 
reserve  upon  which,  under  certain  conditions,  the  subsidiary 
companies  may  draw.  Each  subsidiary  company  also  con¬ 
tributes  to  the  fund,  and  the  total  appropriations  will 
amount,  it  is  said,  to  somewhat  more  than  $10,000,000.  It  is 
estimated  that  the  benefits  will  cost  annually  about 
$1,000,000  more  than  the  present  payments  on  this  account. 

The  administration  of  the  fund  will  be  in  the  hands  of 
employees’  benefit  committees  of  five,  to  be  appointed  by 
the  board  of  directors  of  each  company.  The  committee  of 
each  company  will  have  jurisdiction  over  the  benefits  for 
employees  of  that  company.  The  committee  for  the  parent 
company  will  have  general  jurisdiction  over  the  plan  for  the 
entire  Bell  system  and  specific  authority  as  to  the  benefits 
for  the  parent  company’s  employees.  The  application  of 
these  benefits  will  be  on  a  strictly  democratic  plan,  for  all 
employees  of  every  rank.  The  plan  will  also  provide  for 
free  change  of  employment  from  one  company  to  another 
with  full  credit  for  combined  terms  of  service.  The  entire 
Bell  system  and  its  associated  interests  employ  about  175,000 
people,  and  the  annual  payroll  amounts  to  approximately 
$115,000,000.  Out  of  this  total  130.000  are  employees  of 
the  Bell  companies  alone,  receiving  something  over 
$80,000,000  in  annual  wages. 


MUNICIPAL  ELECTRICAL  INSPECTION  IN  CHICAGO. 

Mr.  \Tctor  II.  Tousley,  chief  electrical  inspector  of  the 
city  of  Chicago,  gave  an  interesting  and  instructive  address 
before  the  Electric  Club  of  Chicago  on  Nov.  7,  his  subject 
being  “Electrical  Inspection.”  Mr.  J.  R.  Cravath  presided 
at  the  meeting,  which  was  well  attended.  The  speaker 
gave  a  brief  outline  of  the  work  of  the  electrical  inspection 
bureau  of  the  Department  of  Electricity  of  the  city  of 
Chicago.  Electrical  inspection  in  a  definite  way  was  first 
brought  about  in  Chicago  by  an  ordinance  of  the  City 
Council  passed  on  Dec.  10,  1883.  At  the  time  of  its  origin 
the  bureau  was  placed  under  the  supervision  of  the  super¬ 
intendent  of  fire-alarm  telegraphs.  In  the  year  1884,  ac¬ 
cording  to  the  first  annual  report  of  the  bureau,  553  arc 
lami)s  were  installed.  The  report  fails  to  mention  any  in¬ 
candescent  lamps,  although  the  total  number  installed  at  the 
time  amounted  to  1185.  Electric  motors  were  not  men¬ 
tioned  at  all  in  the  report.  The  first  inspector,  later  chief 
inspector,  was  Mr.  C.  C.  Haskins,  now  deceased,  and  Mr. 
Tousley  paid  a  tribute  to  the  high  character  of  Mr.  Haskins’ 
work. 

To  show  the  crudity  of  the  early  ideas  in  relation  to 
electric  wiring,  the  speaker  quoted  from  the  ordinance  of 
1883  as  follows:  “All  wires  used  in  connecting  lamps, 
generators  and  other  necessary  appliances  must  have  a 
conductivity  equal  to  a  No.  6  copper  wire,  American  gage, 
except  branch  wires  leading  to  incandescents,  which  may 
have  one-tenth  the  conductivity,” 

Figures  showing  the  growth  of  electrical  inspection  in 
Chicago  are  significant  of  a  corresponding  development  in 


the  electrical  industry.  In  1883  the  bureau  comprised  one 
employee;  in  1912  the  number  is  forty-five.  The  fees 
collected  in  1883  were  $1,336;  in  1911,  $124,000.  The  in¬ 
candescent  lamps  in  use  in  1883  were  1185,  the  correspond¬ 
ing  number  in  1911  being  5,140,456,  of  which  1,803,739  were 
inspected  in  1911.  In  1885  there  were  fifty-three  electric 
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Fig.  1 — Growth  of  the  Bureau  (Receipts  and  Expenses  in  Dollars). 

motors  in  Chicago,  while  21,752  motors,  rated  at  170,087  hp, 
were  inspected  in  1911. 

In  1898  the  present  Department  of  Electricity  was  created. 
The  office  of  city  electrician  was  also  established,  the  chief 
electrical  inspector  being  made  the  bureau  chief  under  the 
city  electrician,  the  present  incumbent  of  the  latter  office 
being  Mr.  Ray  Palmer.  The  present  ordinance  requires  that 
before  any  electrical  work  is  done  a  permit  must  be  obtained, 
and,  later,  the  installation  must  be  inspected  and  approved 
before  being  used.  During  the  present  year  there  will  be 
taken  out  approximately  50,000  permits. 

Thirty  inspectors  are  in  the  field,  the  office  force  and 
special  inspectors  consisting  of  fifteen  additional  men.  The 
city  is  divided  into  twenty-three  districts,  and  an  inspector 
is  assigned  to  each.  A  special  inspector  is  assigned  to  new 
electric  signs  and  there  is  another  inspector  for  the  reinspec¬ 
tion  of  electric  signs.  All  electric  signs  are  reinspected  once 
a  year,  special  attention  being  given  to  the  supports.  An¬ 
other  special  inspector  is  assigned  to  the  reinspection  of 
theaters,  each  one  of  the  larger  theaters  being  reinspected 
at  least  once  a  year,  and  some  of  them  much  oftener.  This 
man  also  inspects  the  moving-picture  installations. 

An  interesting  feature  of  the  work  is  the  electrical 
laboratory,  which  has  been  established  in  the  basement  of 
the  city  hall  in  connection  with  the  bureau  of  electrical  in¬ 
spection.  This  has  been  in  existence  only  about  a  year  but 
has  demonstrated  its  usefulness.  It  is  in  charge  of  one 
of  the  inspectors.  Another  inspector  is  assigned  to  the 
office  as  assistant  to  the  chief  inspector. 

Fees  are  determined  by  city  ordinance  and  are  based  on 
the  amount  of  apparatus  inspected.  A  charge  of  10  cents 
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Fig.  2 — Increase  in  Number  of  Employees  and  Inspection  of  Lamps. 

is  made  for  an  incandescent  lamp,  $i  for  an  arc  lamp  and 
$i  per  horse-power  for  motors.  The  fees  are  arranged  on 
a  sliding  scale  so  that  the  greater  the  amount  of  apparatus 
inspected  the  lower  the  fee  proportionately.  The  inspection 
fees  for  the  year  1911  amounted  to  $124,000,  while  the  ex¬ 
penses  of  the  bureau  for  the  same  period  were  $52,000. 
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Rules  and  regulations  of  the  department  of  electricity  are 
embodied  in  a  book,  the  1912  edition  of  which  consists  of 
207  pages.  These  provide  for  the  installation  of  electrical 
wires  and  apparatus  as  well  as  the  mechanical  construction 
and  installation  of  electric  signs.  These  rules  are  based  on 
the  National  Electrical  Code  with  some  slight  changes  due 
to  local  conditions.  Mr.  Tousley  related  the  history  of  the 


EUctrical  WurldL 


Fig.  3 — Number  and  Rating  of  Motors  Inspected. 


One  interesting  thing  revealed  by  this  curve  is  that,  whereas 
in  1892  the  average  rating  of  electric  motors  in  Chicago  was 
about  3  hp,  this  figure  has  increased  to  about  9  hp  at  the 
present  time. 

Central-station  statistics  are  plotted  in  Fig.  4,  the  informa¬ 
tion  relating  to  the  number  of  generating  stations  (twenty 


code  and  showed  how  it  is  made  up  by  representatives  of 
practically  all  branches  of  the  electrical  industry  co-operat¬ 
ing  with  the  insurance  men.  Regular  meetings  of  the  city 
electrical  inspectors  are  held  to  study  the  book  of  rules  so 
that  the  interpretation  may  be  uniform. 

The  speaker  advocated  the  licensing  of  electrical  con¬ 
tractors  and  wiremen  and  also  a  general  improvement  in 
the  standards  of  the  smaller  electrical  contractors.  He 
said  that  some  men  get  their  training  as  contractors  simply 
by  profiting  from  the  mistakes  in  their  work  which  the  in¬ 
spector  points  out  when  he  looks  over  each  job. 

.‘\s  far  as  possible  the  bureau  has  standarized  the  work 
of  electrical  contractors,  but  when  it  comes  to  apparatus  and 
fittings  the  same  statement  cannot  be  made.  While  the 
greater  percentage  of  electric  material  used  is  standard, 
there  is  a  considerable  proportion  which  is  not  standard. 
The  bureau  is  going  to  make  an  effort  to  make  this  propor¬ 
tion  still  less.  The  laboratory  of  the  bureau  is  fairly  well 
equipiied  to  make  tests  and  a  systematic  effort  will  be  made 
to  increase  the  percentage  of  standard  material  used.  Tt  is 
not  fair  to  handicap  the  honest  manufacturer  who  makes 
only  standard  materials.  The  idea  has  been  advanced  of 
organizing  a  committee  representing  various  interests  to 
co-operate  in  raising  the  standard  of  electrical  materials. 

In  conclusion  Mr.  Tousley  exhibited  a  number  of  curves, 
some  of  which  are  reproduced  herewith.  He  also  showed 
pictures  of  a  number  of  curious  old-time  fittings  and  re¬ 
marked  that  one  thing  still  to  be  done  is  to  protect  wires 
between  the  central-station  company’s  transformers  and 
the  customer’s  service  switch. 

I'ig.  I  shows  the  receipts  and  expenses  of  the  bureau  in 
dollars  and  the  number  of  inspections  and  permits  from 
1897  1911.  Fig.  2  indicates  the  number  of  employees  of 
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in  1911),  number  of  arc  lamps  inspected  and  number  of 
incandescent  lamps.  Here  the  decrease  in  arc  lamps  is 
shown  more  plainly.  Another  interesting  thing  about  this 
curve  is  the  decrease  in  number  of  generating  stations  from 
sixty  in  1903  and  1904  to  twenty,  which  is  given  as  the 
present  number. 

The  bureau  of  electrical  inspection  in  Chicago  investi¬ 
gates  fires  alleged  to  have  been  caused  by  electrical  defects 
and  prepares  statistics  in  relation  to  them.  Fig.  5  is  an  in¬ 
teresting  curve  showing  the  number  of  fires  caused  by  elec¬ 
trical  faults  from  1894  to  1911.  This  number  is  very  small 
compared  with  the  total  number  of  fires  in  Chicago.  A 
significant  feature  of  this  curve  is  that  the  number  of  such 
fires  has  not  increased  in  comparison  with  the  number  of 
incandescent  lamps  in  use.  This  is  a  gratifying  fact  and 
shows  the  great  improvement  in  the  character  of  electrical 
fittings  and  methods  of  electrical  inspection.  The  curve  in 
Fig.  5  showing  the  number  of  fires  investigated  is  interest¬ 
ing,  when  compared  with  the  actual  number  due  to  electrical 
causes,  as  giving  an  indication  of  how  many  of  the  so-called 
“electric  fires”  are  due  to  other  causes.  Fig.  6  shows  the 
property  loss  due  to  fires  started  by  electrical  faults.  The 
fire  in  the  Carpenter  Building  in  1900  and  the  appalling 
Iroquois  Theater  fire  of  1903,  as  well  as  a  fire  due  to  light¬ 
ning  a  year  later,  are  graphically  represented  by  the  peaks 
of  the  curve.  It  may  be  recalled  that  while  the  Iroquois 
Theater  fire  was  traced  to  a  spot-light  electric  lamp,  it  was 
due  to  no  fault  in  electrical  inspection  but  to  carelessness 
in  operation.  In  the  years  1908  and  1909  the  electric  fire 
loss  in  Chicago,  as  tabulated,  was  so  sma’l  as  to  be  almost 
negligible,  but  it  has  been  mounting  up  since  then.  This  is 


the  bureau  compared  with  the  number  of  lamps  inspected, 
the  record  going  back  to  1884,  the  interesting  point  being 
that  the  increase  in  number  of  incandescent  lamps  inspected 
is  very  much  greater  than  in  the  case  of  arc  lamps.  The 
figures  arc  totals  covering  central-station  and  isolated  plants. 
Fig.  3  shows  graphically  the  increase  in  the  actual  number 
of  electric  motors  inspected  and  their  rated  horse-power. 


accounted  for  by  the  fact  that  formerly  losses  under  $25 
were  disregarded,  whereas  it  is  the  present  practice  to 
include  every  loss,  however  insignificant,  that  can  be  traced 
to  an  electrical  origin. 

In  conclusion  Mr.  Tousley  made  the  pleasing  statement 
that  the  Chicago  municipal  bureau  of  electrical  inspection  is 
under  strict  civil-service  rules. 
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CENTRAL-STATION  LABOR  COSTS. 


The  labor  cost  in  the  modern  central  station  of  moderate 
capacity  is  second  only  in  importance  to  the  expense  for 
fuel,  and  the  relation  between  the  ‘‘plant  composition"  and 
the  demands  of  the  yearly  payroll  is  always  of  interest. 
In  large  turbine  stations,  wdiere  units  of  many  thousands 
of  kilowatts  rating  are  used,  the  labor  cost  will  easily  run 
down  into  the  fractions  of  a  mill  per  unit  of  output ;  but  in 
plants  of  from  1000  kw  to  5000  kw  rating,  or  even  larger, 
the  cost  of  manning  the  installation  on  the  year-through 
basis  often  runs  from  2  to  4  mills  per  kw-hr.  delivered  at 
the  switchboard.  In  the  following  notes  a  few  recent  costs 
of  this  kind  are  given: 

In  Plant  A,  serving  a  New  England  manufacturing  city, 
the  station  output  at  the  switchboard  in  1911  was  2,418,000 
kw-hr.  and  the  labor  cost  for  the  entire  year  $11,265,  or 
0.46  cent  per  unit.  The  payroll  covered  four  engineers, 
three  oilers,  three  firemen  and  tw’o  helpers,  or  twelve  men 
in  all,  the  generating  plant  consisting  of  three  alternators 
of  2000-kw  combined  rating,  each  directly  driven  by  a 
vertical  cross-compound  engine.  The  units  were  rated  at 
400  kw,  600  kw  and  1000  kw,  and  steam  was  supplied  by 
five  Stirling  boilers  rated  at  1250  hp  total.  The  ratio  be¬ 
tween  station  rating  and  labor  requirements  was  166  kw' 
per  man.  The  use  of  vertical  engines,  comparatively  small- 
powered  units  and  hand  firing  tended  to  increase  the  labor 
expense.  In  this  plant  1,494,000  kw'-hr.  were  purchased 
during  the  year  from  an  outside  hydraulic  transmission 
company  at  a  cost  of  $8,434.  It  appears  probable  that  if 
this  plant  were  to  be  rebuilt  in  a  similar  situation,  the  labor 
cost  could  be  cut  materially  by  the  installation  of  either  a 
2000-kw  turbine  or  two  turbo  units  of  possibly  1500-kw  and 
500-kw  rating  in  place  of  the  vertical  engines.  The  plant 
is  not  hampered  by  high  real-estate  costs.  At  the  time  it 
was  erected  the  possibility  of  purchasing  energy  at  a  later 
date  was  not  known,  and  consequently  three  sizes  of  engines 
were  installed  to  enable  the  owners  to  operate  the  equip¬ 
ment  economically  under  widely  varying  loads. 

Another  plant.  Station  B,  rated  at  4000  kw  and  serving 
a  population  of  about  60,000,  produced  electricity  last  yeai 
at  the  low  labor  cost  of  0.17  cent  per  kw-hr.  In  this  station 
the  payroll  covered  four  engineers,  three  oilers,  one  elec¬ 
trician,  five  firemen  and  two  repair  men.  their  wages  total¬ 
ing  $16,197  for  the  year.  The  labor  ratio  was  210  kw  per 
man,  and  mechanical  stokers  were  used  in  the  boiler  plant. 
The  latter  consisted  of  four  525-hp  water-tube  units.  A 
critical  study  of  this  installation  indicates  that  the  large 
output  of  the  plant,  9.400,000  kw-hr.,  is  chiefly  responsible 
for  the  low  unit  labor  cost,  although  the  station  design  is 
favorable  to  operation  on  a  somewhat  reduced  payroll.  The 
equipment  in  the  plant  is  rather  crowded,  and  this  tends  to 
increase  the  labor  requirements  on  account  of  the  greater 
difficulties  of  inspection  and  repairs  as  compared  with  a 
station  having  more  generous  floor  space. 

The  importance  of  large  outputs  in  securing  low  unit 
costs  is  well  illustrated  in  Plant  C,  which  produced  elec¬ 
tricity  during  a  recent  year  at  a  labor  cost  of  0.16  cent. 
The  installation  is  a  tidewater  plant,  with  mechanical  fuel¬ 
handling  and  stoking  systems,  and  the  output  for  the  twelve 
months  was  14,453,000  kw-hr.  The  equipment  was  six  520- 
hp  water-tube  boilers,  two  500-kw  turbo  units,  one  200-kw, 
two  looo-kw  and  one  2000-kw  engine-driven  set.  The  station 
rating  was  therefore  5200  kw,  or  192  kw  per  employee  on 
the  payroll.  There  were  twenty-seven  station  men,  in¬ 
cluding  four  engineers,  four  firemen,  two  helpers,  two  water 
tenders,  two  switchboard  men,  two  repair  men,  five  oilers, 
one  cleaner,  one  conveyor  man,  three  coal  handlers  and  one 
clerk.  This  station  supplies  energy  for  lighting,  motor  and 
railway  service  over  a  large  number  of  towns  within  a 
radius  of  60  miles  of  the  plant,  and  the  labor  requirements 
are  unquestionably  increased  by  the  variety  of  circuits  and 
voltages,  including  both  direct  current  and  alternating  cur¬ 


rent,  fed  from  the  central  installation.  The  gradual  intro¬ 
duction  of  turbo  units  and  the  use  of  motor-operated  valves 
are  tending  to  facilitate  the  handling  of  the  steam  end  of 
the  plant  with  fewer  men.  The  station  has  been  in  service 
from  ten  to  fifteen  years,  and  if  a  new  plant  of  the  same 
size  were  to  be  built  to-day  on  the  same  site,  there  is  little 
question  that  it  could  be  greatly  simplified,  with  substantial 
reductions  in  the  force  required  to  man  the  machinery. 

Plant  D,  which  has  recently  been  turned  into  a  substation 
following  the  supply  of  energy  from  a  new  installation,  illus¬ 
trates  to  a  marked  degree  the  tendency  which  diversified 
equipment  of  moderate  size  has  to  multiply  labor  costs. 
This  station  contained  twelve  hand-fired  horizontal  return 
tubular  boilers  and  no  less  than  five  electric  generating  units 
of  the  steam-driven  type,  besides  several  motor-generators 
and  a  number  of  units  belt-driven  from  a  basement  line 
shaft.  The  approximate  rating  was  4500  kw,  and  the  pay¬ 
roll  called  for  twenty-one  men.  The  boiler-room  work  was 
liandled  by  five  firemen  in  spite  of  the  absence  of  mechanical 
stokers,  but  on  the  prime-mover  and  generator  side  of  the 
station  four  engineers  and  twelve  other  attendants  were 
required.  The  cost  of  labor  for  the  year  was  $19,571,  or 
0.34  cent  per  kw-hr.  at  the  bus,  the  output  for  the  year  being 
5,754,000  kw-hr.  An  analysis  of  the  operating  conditions  in 
the  station  showed  that  the  boilers  and  engines  were  well 
handled  but  that  the  multiplied  labor  requirements  were 
largely  due  to  the  use  of  line  shafting  for  driving  small 
generators  in  addition  to  the  main  alternators,  to  the  use 


SUMMARY  OF  LABOR  COSTS. 


Plant. 

Total 
Rating  of 
Station 
in  Kw. 

Annual  | 
Output  j 
in 

Kw-hr. 

Number  of 
Central 
Station 
Employees. 

Kw  Rating 
per 

Employee. 

Lalx)r 

Cost  in 
Cents  per 
Kw-hr. 

A . 

2000 

2,418,000 

12 

167 

0.46 

B . 

4000 

9,400,000 

15 

210 

0.17 

C . 

5200 

14,453,000 

27 

192 

0.16 

U . 

4500 

5,754,000 

21 

214 

0.34 

E . 

1250 

1 ,602,000 

9 

139 

0.48 

F . 

1082 

1 ,466,000 

L  ’ 

155 

1 

0.61 

of  small  arc-lighting  dynamos  and  to  the  distribution  of  an 
extensive  direct-current  service  for  motor  operation.  The 
station  budding  was  so  large  that  the  small  machines  in 
service  were  greatly  scattered,  and  the  area  of  the  plant 
militated  against  economical  labor  service.  The  ratio  per 
man  was  214  kw. 

Small  output  handicaps  a  station  even  where  its  general 
desigpi  favors  economical  work  by  its  operating  shifts.  A 
typical  case  is  afforded  by  Station  E,  which  is  equipped  with 
three  engine-driven  alternators  of  150-kw,  300-kw  and  800- 
kw  rating.  The  boiler  plant  consists  of  four  water-tube 
units  of  looo-hp  combined  rating,  with  hand  firing.  The 
station  is  simple  in  lay-out,  with  short  distances  between 
apparatus  units,  direct  lines  of  piping  and  a  moderate-cost 
switchboard.  Four  engineers,  four  firemen  and  one  helper 
are  required,  the  ratio  per  employee  being  139  kw.  In  a 
recent  year  the  plant  output  was  1,602,000  kw-hr.,  the  labor 
cost  being  $7,759,  or  0.48  cent  per  kw-hr. 

Another  small  station  with  a  more  complicated  equipment 
had  a  relatively  high  labor  cost.  This  plant.  Station  F,  had 
on  its  payroll  seven  men,  consisting  of  three  engineers,  one 
electrical  operator,  one  generator  attendant  and  two  firemen, 
and  was  equipped  with  four  water-tube  boilers  of  678-hp 
combined  rating,  two  horizontal  cross-compound  condensing 
engines,  a  500-kw  turbine  and  three  arc  machines.  The 
station  rating  was  1082  kw,  or  155  kw  per  employee.  The 
labor  cost  for  the  year  was  $8,972,  or  0.61  cent  per  kw-hr., 
the  total  output  being  1,466,000  kw-hr.  In  this  station  the 
piping  and  auxiliaries  were  unusually  complicated  in  ar¬ 
rangement,  the  floor  levels  were  not  well  planned,  and  ex- 
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trenie  crowding  characterized  the  equipment  in  the  engine 
room.  The  labor  cost  in  this  plant  was  unduly  high,  and  a 
betterment  study  would  probably  result  in  a  reduction  of  the 
force  by  about  28  per  cent.  In  so  small  a  station  there  are 
great  disadvantages  in  maintaining  attendants  for  purely 
electrical  duties  in  addition  to  those  required  to  operate 
engine  and  turbine  equipment  and  look  after  the  general 
condition  of  the  auxiliaries. 

Data  of  the  above  character  drawn  from  actual  practice 
show  some  of  the  reasons  why  the  large  turbine  plant  with 
individual  units  of  high  power  is  making  such  inroads  into 
the  field  formerly  occupied  exclusively  by  stations  composed 
<»f  generating  and  auxiliary  apparatus  of  diversified  char¬ 
acter  and  low  individual  output.  Apart  from  the  questions 
of  fuel  economy  which  bulk  so  large  in  plant  design  and 
the  selection  of  machinery  for  production,  it  is  coming  to 
be  realized  that  enormous  increases  in  output  can  be  handled 
without  additions  to  the  number  of  men  required  to  operate 
the  installation,  if  the  problem  is  viewed  in  a  broad  wav. 
Frequently  the  capacity  of  a  moderate-sized  plant  can  be 
practically  doubled  by  this  means  with  little  or  no  addition 
to  the  force  of  employees.  Repeated  analyses  of  production 
costs  in  stations  rated  at  from  3000  kw  to  7000  kw,  under 
favorable  conditions  of  machinery  arrangement,  indicate 
that  with  the  natural  development  of  business  a  labor  cost 
of  o.i  cent  to  0.15  cent  per  kw-hr.  should  be  attained  in 
regular  practice,  although  two  or  three  times  that  unit  ex- 
])ensc  at  present  is  a  common  figure. 


DISCUSSION  OF  REGULATION  BY  LOS  ANGELES 
SECTION,  A.  I.  E.  E. 


A  very  interesting  meeting  of  the  Los  Angeles  Section 
of  the  American  Institute  of  Electrical  Engineers  was  held 
on  the  evening  of  Oct.  29,  1912,  in  the  banquet  room  of  the 
Hollenbeck  Hotel.  An  informal  dinner  preceded  the  meeting. 
The  technical  meeting  was  called  to  order  by  Chairman 
George  A,  Damon,  and  the  minutes  of  the  last  meeting  were 
read  by  Secretary  E.  R.  Northmore. 

The  paper  for  the  evening’s  consideration  was  “Legisla¬ 
tion  \'ersus  Control  by  Regulation,”  presented  by  Mr.  J.  E. 
Macdonald,  secretary  of  the  local  joint-pole  committee. 
The  paper  dealt  with  the  effect  of  the  recently  enacted  state 
law  upon  joint-pole  construction  in  southern  California. 
The  author  stated  that  practically  all  the  good  results 
obtained  in  clearing  the  sky  line  of  an  over  supply  of  jioles 
are  about  to  be  nullified  by  the  action  of  the  State  Legisla¬ 
ture  in  passing  a  law  requiring  an  absurd  method  of  pole 
construction.  Some  of  the  items  covered  by  the  law  were 
commended,  while  others  were  stigmatized  as  both  am¬ 
biguous  and  ridiculous.  Mr.  Macdonald  presented  slides  to 
illustrate  his  point. 

The  discussion  which  followed  the  presentation  of  the 
paper  was  entered  into  with  spirit  by  \Iessrs.  E.  R.  North- 
more,  R.  E.  Cunningham,  H.  A.  Barre,  E.  F.  Scattergood, 
R.  H.  Manahan,  H.  B.  Lynch,  E.  Y.  Porter  and  T.  A. 
Panter.  Mr.  Macdonald  closed  the  discussion  by  pointing 
out  the  urgent  need  of  placing  the  control  of  overhead 
construction  in  the  hands  of  the  railroad  commission,  a 
body  of  engineers  which  controls  practically  every  move 
made  by  public-utility  companies  in  California  except  that 
of  overhead  construction.  He  suggested  further  that  the 
engineers  should  formulate  resolutions  to  be  forwarded  to 
the  next  Legislature  asking  that  this  phase  of  electrical 
distribution  be  placed  under  the  control  of  the  State  Rail¬ 
road  Commission. 

The  speaker  for  the  next  meeting  was  announced  as 
being  Prof.  Harris  J.  Ryan,  of  Stanford  University. 
Professor  Ryan  is  now  designing  the  lighting  for  the 
Panama-Pacific  Exposition  to  be  held  in  San  Francisco 
in  1915. 


NEW  OREGON  PUBLIC  SERVICE  COMMISSION. 

At  the  election  held  on  Nov.  5  the  State  of  Oregon 
adopted  a  bill  extending  the  jurisdiction  of  the  Railroad 
Commission  of  Oregon  over  all  public  utilities  in  the  State. 
This  bill  was  before  the  people  for  popular  approval  and 
was  carried  by  a  majority  estimated  at  about  6000.  It  was 
passed  by  the  State  Legislature  at  its  regular  session  in  the 
spring  of  1911  and  is  modeled  very  largely  after  the  Wis¬ 
consin  public  utilities  act.  There  was  no  particular  objec¬ 
tion  to  the  bill  in  the  Legislature,  although  certain  repre¬ 
sentatives  and  state  senators  from  Portland  said  that  some 
of  the  desirable  features  in  the  Wisconsin  law  had  been 
eliminated  in  the  Oregon  law.  These  objections  were  over¬ 
come,  and  the  bill  was  finally  passed  and  declared  a  law. 

Shortly  afterward,  however,  considerable  opposition  was 
manifested  in  Portland  against  this  bill,  and  certain  local 
persons  interested  in  “’nome  rule”  regulation  undertook, 
through  the  initiative,  to  pass  a  law  providing  for  a  local 
municipal  public  service  commission  for  the  city  of  Port¬ 
land.  x\t  the  same  time  a  referendum  was  invoked  upon 
the  state-wide  commission  bill,  which  had  the  effect  of 
postponing  the  date  on  which  this  bill  should  become  effec¬ 
tive  and  referred  it  to  the  people  for  final  approval  or 
disapproval  in  November,  1912.  In  the  meantime  the 
petitions  for  the  Portland  public  service  commission  bill 
received  the  required  number  of  signatures,  it  was  sub¬ 
mitted  to  the  people  at  the  city  election  in  June,  1911,  and 
defeated  by  a  very  small  vote,  which  left  the  State  and  the 
city  with  no  regulation  for  a  period  of  a  year  and  a  half. 

During  the  summer  of  1912  the  same  persons  who  endeav¬ 
ored  to  secure  the  passage  of  the  Portland  public  service 
commission  bill  in  1911  prepared  new  petitions  and  had  a 
new  bill  put  on  the  ballot  at  the  city  election  held  Nov.  5, 
but  this  bill  was  overwhelmingly  defeated,  for  it  had  by 
this  time  become  almost  certain  that  the  state-wide  bill 
would  pass  and  the  local  bill  was  not  considered  to  be  a 
feasible  plan  by  the  majority  of  voters  in  Portland. 

'Phe  new  bill  vests  in  the  Railroad  Commission  of  Oregon 
the  power  of  supervising  and  regulating  every  public  utility. 
It  requires  adequate  service  and  reasonable  rates,  joint 
use  of  certain  facilities  and  compensation  therefor,  valua¬ 
tion  of  properties,  uniform  accounting  and  reports.  All 
tariffs  must  be  filed  with  the  commission,  and  the  rates, 
tolls  and  charges  shown  on  the  schedules  sha.l  not  exceed 
the  rates,  tolls  and  charges  in  force  on  Jan.  i,  1911.  Ihe 
commission  is  to  have  power  to  conduct  investigations,  hold 
hearings,  etc.,  similar  to  that  given  to  other  state  commis¬ 
sions,  and  appeals  can  be  made  to  the  various  state  circuit 
courts  and  from  the  circuit  courts  to  the  Supreme  Court 
of  Oregon.  The  commission  also  received  authority  to 
investigate  accidents.  The  Railroad  Commission  of  Oregon 
has  been  in  existence  for  several  years.  Its  present  mem¬ 
bers  are  Mr.  C.  B.  Aitchison,  chairman;  Mr.  Thomas  K. 
Campbell  and  Mr.  Frank  J.  Miller,  and  its  offices  are  at 
Salem.  Ore.  The  new  law  will  go  into  effect  immediately. 


PUBLIC  SERVICE  COMMISSION  NEWS. 

NEW  YORK  COM.MISSION,  SECOND  DISTRICT 

The  reports  of  consumers’  electric  meters  tested  during 
the  month  of  September  submitted  to  the  Public  Service 
Commission  for  the  Second  District  shows  that,  out  of  a 
total  of  7633  meters,  6377,  or  83.5  per  cent,  were  accurate 
within  the  limits  prescribed  by  law ;  242,  or  3  per  cent,  were 
fast,  and  1014,  or  13.5  per  cent,  were  slow.  The  number  of 
meters  tested  at  the  consumers’  premises  was  5142,  while 
2491  were  tested  at  the  plant.  The  number  of  meters  tested 
on  complaint  was  170  and  the  number  of  meters  not  regis¬ 
tering  was  sixty-nine.  One  of  a  total  of  240  companies 
under  the  jurisdiction  of  the  commission  sixty-eight  made 
no  tests  and  did  not  report. 


November  i6,  1912. 
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OHIO  COMMISSION. 

The  application  of  the  Cleveland  Electric  Illuminating 
Company  of  Cleveland  for  permission  to  use  $210,000  of  a 
bond  issue  of  $3,000,000  to  purchase  stock  in  another  cor¬ 
poration  formed  to  build  an  office  building  for  the  use  of 
*  the  company  has  been  denied,  but  the  commission  stated  that 
it  is  willing  to  grant  a  hearing  on  the  subject.  When  the 
company  received  authority  to  issue  the  bonds  it  obtained 
permission  to  use  $210,000  of  this  to  purchase  property  and 
erect  a  substation  and  office  building,  but  it  was  understood 
that  this  was  to  be  done  directly  by  the  company.  In  the 
new  plan  the  commission  sees  a  way  in  which  the  company 
woidd  own  the  stock  of  the  building  company  and  at  the 
same  time  be  compelled  to  pay  rent  for  its  offices.  In  this 
way  the  maintenance  charge  would  be  increased  and  the 
foundation  laid  for  higher  rates.  The  company  has  plans 
for  an  office  building  on  the  Wick  property  on  the  Public 
Square,  with  a  substation  on  the  rear.  The  commission 
took  the  ground  that  it  has  no  authority  to  grant  such  a 
request,  but  said  that  it  was  willing  to  hear  testimony  and 
arguments. 

K.\NSAS  CO .M MISSION. 

The  Public  Utilities  Commission  on  Nov.  8  ordered  that 
the  application  for  restoration  of  service  made  by  three 
subscribers  of  the  Oskaloosa  Telephone  Company  whose 
telephones  were  removed  because  they  employed  obscene 
and  profane  language  when  using  them  be  denied  until 
such  time  as  the  company  becomes  satisfied  that  the  offence 
will  not  be  repeated. 


Current  News  and  Notes 

Sm.m.i.est  Central  Station  in  United  States. — The 
town  of  Sacramento,  Neb.,  has  a  grand  total  population  of 
a  dozen  inhabitants.  However,  Sacramento  is  progressive, 
as  evidenced  by  the  fact  that  it  already  has  a  central  sta¬ 
tion.  Mr.  E.  G.  Anderson,  proprietor  of  this  embryo  light¬ 
ing  company,  operates  a  3-hp  Fairbanks-Morse  coal-oil 
engine.  The  total  connected  load  consists  of- thirty  tantalum 
lamps. 

*  *  * 

Patent  Laws  of  the  United  States,  with  Annota- 
Tio.NS. — Under  date  of  Aug.  i  the  Government  Printing 
Office,  Washington,  I).  C.,  struck  off  an  edition  of  the  patent 
laws  of  the  United  States,  with  annotations  and  an  index. 
The  contents  of  the  fifty-five  page  pamphlet  include 
organization  of  the  Patent  Office,  courts,  patent  designs, 
fees,  patent  rights  in  bankruptcy,  and  appropriations.  This 
pamphlet  will  be  of  use  to  those  who  are  interested  in  the 
present  movement  for  reforming  the  existing  patent  laws 
of  the  United  States. 

♦  *  ♦ 

Northern  Illinois  N.  E.  L.  A.  Officers. — Officers  have 
been  elected  by  the  company  section  of  the  National  Elec¬ 
tric  Light  Association  for  the  Public  Service  Company  of 
Northern  Illinois,  of  Chicago,  as  follows:  Chairman,  Mr. 
A.  H.  Fitzgerald;  vice-chairman,  Mr.  G.  E.  Chapman; 
secretary,  Mr.  T.  A.  Remington;  treasurer.  Mr.  E.  D. 
Alexander.  The  new  members  of  the  board  of  control  are 
as  follows:  Northern  division  and  District  E.  Mr.  S.  J. 
Wendt:  western  division,  Mr.  11.  L.  Judd;  southern  di¬ 
vision,  Mr.  Edward  Curry;  eastern  division  and  general 
office,  Mr.  J.  C.  Gapen. 

*  *  * 

Reception  to  Professor  Sweet. — The  eightieth  birthday 
anniversary  of  Prof.  John  E.  Sweet,  honorary  member  and 
past-president  of  the  American  Society  of  Mechanical  Engi¬ 
neers,  will  be  celebrated  by  a  reception  and  dinner,  in  recog¬ 


nition  of  Professor  Sweet’s  services  to  the  engineering  pro¬ 
fession,  in  which  the  members  of  the  society  and  friends  of 
Professor  Sweet  will  participate.  The  reception  will  he 
held  on  Wednesday  evening,  Dec.  4,  in  the  Engineering 
Societies  Huilding,  New  York.  The  committee  of  arrange¬ 
ments,  of  which  Mr.  Ambrose  Swasey  is  chairman,  consists 
of  Messrs.  E.  J.  .Armstrong,  F.  A.  Halsey,  Robert  W.  Hunt, 
William  Kent,  E.  D.  Leavitt,  Charles  H.  Richards,  .Albert 
W.  Smith,  E.  N.  Trump,  Worcester  R.  Warner,  W.  H. 
Wiley  and  F.  G.  Tallman.  Mr.  Tallman  is  also  chairman  of 
the  dinner  committee. 

♦  *  * 

ICxHiBiT  OF  Wiring  Devices  at  the  Massachusetts 
Institute  of  Technology. — Space  has  been  set  apart  in 
the  electrical  engineering  department  at  the  Massachusetts 
Institute  of  Technology  for  a  permanent  exhibit  of  wiring 
devices.  Panelboards  showing  various  devices  and  equip¬ 
ment  are  arranged  about  the  walls  of  the  exhibit  space,  and 
in  the  center  stands  a  single  room  of  frame-house  con- 
.struction,  which  is  equipped  in  accordance  with  the  ap¬ 
proved  methods  of  open  and  concealed  wiring,  illustrating 
the  regulations  of  the  National  Electrical  Code.  Many 
manufacturers  have  contributed  sample  boards  and  litera¬ 
ture  to  this  exhibit,  which  is  likely  to  become  one  of  the 
most  comprehensive  of  its  kind  in  the  country.  The  model 
room  and  samples  of  electrical  devices  are  made  use  of  in 
connection  with  a  course  of  lectures  on  ‘‘Electrical  Wiring 
of  Buildings”  by  Mr.  Ralph  G.  Hudson,  of  the  electrical 
engineering  department. 

*  *  * 

.Auto.mobile  Electric  Fire  Pu.vips  for  Cleveland,  Ohio. 
— Director  of  Public  Safety  Stage  and  City  Electrician 
.Uaurice  Sarbinsk}’  of  Cleveland,  Ohio,  have  worked  out 
plans  which  may  result  in  the  substitution  of  electric 
motors  for  the  boilers  and  engines  on  the  city’s  portable 
fire-fighting  apparatus.  In  connection  with  the  new 
municipal  light  and  power  plant,  now  under  construction, 
they  propose  to  place  an  outlet  at  each  fire  hydrant  in  the 
city,  these  outlets  to  be  connected  with  the  lighting  system. 
The  motor-driven  pumps  are  to  be  mounted  on  automobile 
trucks  and  equipped  with  suitable  connections.  Manufac¬ 
turers  estimate  that  these  automobile  fire  pumps  can  be 
made  for  about  $2,000  each  and  they  will  weigh  about 
3  tons.  The  capacity  will  be  in  the  neighborhood  of  1000 
gal.  per  minute.  It  is  said  that  the  only  other  city  in  the 
world  to  adopt  the  motor-driven  pump  for  fire-fighting 
purposes  is  Berlin,  and  the  Cleveland  officials  have  a.sked 
for  data  from  the  German  city  to  assist  them  in  carrying 
out  the  plans  they  have  under  consideration. 

*  ♦  * 

1912  Nobel  Prize  in  Physics. — It  has  been  reported  that 
the  Nobel  prize  in  physics  has  been  awarded  to  Mr.  Gustaf 
Dalen  at  Stockholm,  Sweden,  for  his  invention  of  the  so- 
called  .Agaklipp  light,  which  is  an  arrangement  for  auto¬ 
matically  placing  in  service  an  artificial  light  source  when 
the  natural  light  is  subdued  to  a  certain  extent  and  to 
extinguish  the  artificial  light  as  the  natural  light  returns. 
'I'his  invention  has  proved  exceedingly  important  in  connec¬ 
tion  with  the  operation  of  lighthouses  and  is  said  to  be  in 
use  for  such  purposes  all  over  the  world.  Mr.  Dalen  was 
born  in  1869  and  was  graduated  from  the  Chalmer  Tech¬ 
nical  Institute  at  Gothenburg.  After  some  years  spent  in 
study  abroad  he  returned  to  Sweden  and  w^as  subsequently 
connected  with  the  De  Laval  Steam  Turbine  Company  and 
the  Swedish  Carbide  &  .Acetylene  Company.  Since  1909  he 
has  been  president  of  the  Gas  Accumulator  Company,  which 
concern  manufactures  a  number  of  his  inventions.  On 
Sept.  27  this  year  Mr.  Dalen  was  the  victim  of  an  accident, 
the  outcome  of  which  is  reported  still  to  be  in  doubt.  While 
engaged  in  some  experiments  a  reservoir  containing  acety¬ 
lene  exploded,  seriously  burning  Mr.  Dalen  on  the  face  and 
body.  It  is  possible  that  he  will  become  totally  blind  as  a 
result  of  his  injuries. 
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SOCIETY  MEETINGS. 

Eoston  N.  1’..  L.  A.  CTuit. — A  regular  I'riclay  meeting  of 
the  1-unclieon  C  lub  Jiranch  of  the  New  England  Section  of 
the  National  I’Tectric  Light  Association  was  held  at  the 
American  House,  Boston,  on  Nov.  8,  about  150  being  pres¬ 
ent.  '1  he  feature  of  the  meeting  was  a  talk  on  the  Panama 
Canal  by  .\lr.  Louis  K.  Rourke,  director  of  the  Boston 
Department  of  Public  VN'orks,  and  a  former  engineer  in 
charge  of  division  work  on  the  Isthmus. 

*  *  * 

.Meeting  of  the  New  York  Companies’  Section  of  the 
N.  E.  L.  A. — The  New  York  Companies’  Section  of  the 
National  bdectric  Light  Association  will  hold  a  meeting  in 
conjunction  with  the  New  York  Section  of  the  Illuminating 
Juigineering  Society  on  Nov.  18  at  the  Edison  Auditorium, 
44  West  Twenty-seventh  Street,  New  York.  Mr.  Preston 
S.  Millar  w'ill  talk  on  “Illumination.”  A  three-room  model 
house  built  on  tbe  platform  of  the  Auditorium  will  be 
used  to  demonstrate  the  results  of  different  systems  of 
illumination. 

*  *  ♦ 

.\NNUAI.  B.VNyUET  OF  THE  CoMMON WEAI.TH  1'J)1S0N  Co.M- 
PANV  Section,  N.  IC  L.  .\. — The  annual  bampiet  of  the 
C'ommonwealth  Edison  Company  Section  of  the  National 
Electric  Light  Association  was  held  at  the  Hotel  Sherman, 
Chicago,  on  Nov.  7.  The  i)resent  membership  of  the  section 
is  over  1600.  Mr.  R.  F.  Schuchardt,  the  retiring  president 
of  the  section;  Mr.  W.  L.  .Xbbott,  the  incoming  president, 
and  Mr.  Samuel  Insu.l  made  addresses.  Mr.  Insull  speaking 
on  the  importance  of  thrift.  After  the  banquet  an  excellent 
vaudeville  entertainment  was  given,  and  during  the  evening 
the  Commonwealth  Edison  orchestra  rendered  selections. 

*  *  if 

NovEMitER  Meeting  A.  S.  M  F.. — At  the  regular  monthly 
meeting  of  the  .\merican  Society  of  Mechanical  Engineers 
held  in  the  Engineering  Societies  Building  in  New  York  on 
Nov.  12  Mr.  Edward  B.  Passano  presented  the  paper  of  the 
evening.  “Measuring  Efficiency  in  Manufacturing  on  a 
Basis  of  Profit."  The  speaker  advanced  the  theory  that  all 
profit  should  be  treated  as  an  item  of  expense.  A  loss 
through  inefficiency  is  a  potential  or  a  positive  profit. 
reduction  in  expense  of  business  increases  the  actual  profit 
and  increases  the  efficiency.  This  method  keeps  constantly 
before  the  management  the  actual  value  of  each  unit  cf 
production  to  the  organization  and  the  loss  through  in¬ 
efficiency.  The  paper  was  discussed  by  Messrs.  H.  .M.  Roe, 
J,  M.  F'oster,  Edward  L.  Suffern.  Charles  B.  Going,  Wil¬ 
liam  Kent.  Howard  F.  Turril,  I'.  A.  Waldeon,  F.  W.  Miller. 
H,  L.  Garett,  C.  B.  \’aux.  H.  B.  Gilbreth,  H.  H.  Church  and 
H.  R.  Brand. 

♦  ♦  ♦ 

Brooklyn  Comfany  Section,  N.  E.  L.  A. — Over  300 
members  of  the  Brooklyn  Company  Section,  N.  E.  L.  A., 
were  present  to  help  inaugurate  the  active  work  of  the 
1912- 1 3  season  when  the  second  meeting  of  the  year  was 
called  to  order  on  Nov.  ii  by  Chairman  M.  H.  Bennett. 
Mr,  Alden  W.  Welch,  of  the  Brooklyn  FMison  company’s 
engineering  department,  read  a  paper  on  “Radiation.”  treat¬ 
ing  of  the  prevalence,  characteristics  and  effects  of  radiant 
energy.  Mr.  L.  T.  Robinson,  head  of  the  standardizing 
bureau  of  the  General  Electric  Company’s  consulting 
engineering  department,  gave  a  comprehensive  review  of  the 
development  of  precision  instruments  useil  in  electrical 
measurement  work.  lie  traced  the  history  of  galvanometers 
from  the  time  of  their  introduction  by  Ampere.  d’Arsonval 
and  Lord  Kelvin  to  the  present  time,  supplementing  his 
remarks  by  blackboard  sketches  and  diagrams  and  speaking 
of  the  development  of  units  of  resistance  and  the  effect  of 
these  and  of  Ohm’s  law  upon  the  instrument  field.  He  also 
described  the  construction  and  principles  of  both  direct- 
current  and  alternating-current  instruments,  their  applica¬ 
tion  and  the  high  degree  of  precision  obtainable  from 


present-day  devices.  Music,  vaudeville  and  refreshments 
followed.  ‘ 

*  ♦  * 

National  Association  of  Railway  Commissioners. — 
ITie  twenty-fourth  annual  convention  of  the  National 
Association  of  Railway  Commissioners  will  meet  in  the 
hearing  room  of  the  Interstate  Commerce  Commission,  in 
Washington,  D.  C.,  on  Nov.  19,  1912,  at  ii  a.  m.  At  the 
suggestion  of  the  executive  committee,  the  program  will 
provide  in  the  order  of  business  for  a  special  topic,  namely, 
"Methods  and  Practices  of  Commissions  in  the  Handling 
of  the  Various  Questions  Which  Come  Before  Them  and 
Disposing  of  Matters  and  Cases.  Not  What  They  Have 
Done,  but  How  They  Do  It.”  Each  commission  represented 
at  the  meeting  is  requested  to  have  one  of  its  members  pre¬ 
pared  to  treat  the  subject  concisely  and  briefly.  The  com¬ 
mittees  are  to  report  as  follows:  (i)  Executive;  (2)  car 
service  and  demurrage;  (3)  delays  attendant  upon  enforcing 
orders  of  railway  commissions;  (4)  grade  crossings  and 
trespassing  on  railroads;  (5)  legislation;  (6)  railroad  taxes 
and  plans  for  ascertaining  fair  valuation  of  railroad  prop¬ 
erty;  (7)  rates  and  rate  making;  (8)  railway  capitaliza¬ 
tion;  (9)  statistics  and  accounts;  (10)  safety  appliances; 
(iij  telephone  and  telegraph  rates  and  service;  (12) 
uniform  classification  and  simplification  of  tariffs;  (13) 
accounts  and  statistics  of  electric  railways;  (14)  amend¬ 
ment  of  act  to  regulate  commerce;  (15)  express  rates  and 
express  service;  (16)  power,  duties  and  work  of  state 
railway  commissions;  (17)  railway  service  and  accommo¬ 
dations;  (18)  shippers’  claims;  (19)  rails  and  equipment, 
Mr.  William  H.  Connolly,  of  the  Interstate  Commerce 
.\ssociation,  Washington,  D.  C.,  is  secretary  of  the 
association. 

*  *  ♦ 

Annual  Meeting  of  the  A.  S.  M.  E. — The  annual  meet¬ 
ing  of  the  American  Society  of  Mechanical  Engineers  will 
be  held  in  New  York  City,  from  Dec.  3  to  Dec.  6.  Ten 
sessions  are  contemplated  with  papers  grouped  to  form 
.symposiums  upon  various  subjects.  An  entire  session  will 
lie  devoted  to  reports  of  technical  committees,  one  ex¬ 
haustive  document  in  particular  being  the  report  of  the 
power  tests  committee.  When  finally  revised  this  will 
supersede  earlier  reports  on  methods  for  conducting  tests 
of  pumping  engines,  locomotives,  steam  boilers  and  steam 
engines,  besides  tests  of  other  apparatus  such  as  gas  en¬ 
gines.  oil  engines,  waterwheels,  compressors,  blowers  and 
fans.  The  general  arrangement  of  the  sessions  will  be  sub¬ 
stantially  as  follows:  Tuesday  evening,  Dec.  3,  address  of 
president,  followed  by  reception  to  president-elect  and  re¬ 
tiring  president.  Wednesday  morning,  Dec.  4.  business 
meeting,  followed  by  simultaneous  sessions  under  the  di¬ 
rection  of  the  gas-power  section  and  the  su’D-committees  on 
machine-shop  practice  and  textiles.  Wednesday  afternoon, 
reports  of  committees,  power  tests,  symbols,  etc.  Wednes¬ 
day  evening,  dinner  to  Prof.  J.  E.  Sweet  in  recognition  of 
his  services  to  the  engineering  profession  and  in  commemo¬ 
ration  of  his  eightieth  birthday.  Thursday  morning,  Dec. 
5.  simultaneous  session  under  the  direction  of  sub-commit- 
tpes  on  railroads,  iron  and  steel,  and  cement  manufacture. 
Thursday  afternoon,  session  on  the  power  plant  and  on  hy¬ 
draulic  and  pneumatic  apparatus  including  centrifugal 
pumps,  blowers  and  the  measurement  of  flow  of  fluids. 
Thursday  evening,  reunion  and  dance,  with  collation.  Fri¬ 
day  morning,  Dec.  6.  session  of  sub-committee  on  admin¬ 
istration.  review  of  the  present  state  of  the  art  of  manage¬ 
ment.  The  papers  for  the  machine-shop  session  include 
some  giving  results  of  tests  and  investigations  as  well  as 
some  on  machine-shop  operation.  At  the  textile  session  the 
valuation  of  property  and  the  special  requirements  of  power 
plants  for  textile  mills  are  the  subjects  for  discussion.  The 
sub-committee  on  railroads  has  arranged  for  papers  on 
train  lighting,  electric  locomotive  and  the  locomotive 
problem. 


NEW  TURBINE  PLANT  AT  LEXINGTON,  KY. 

Modern  Station  Producing  Energy  for  Lighting,  Motor  Service,  Traction  and 

Ice  Making  for  the  Blue  Grass  Region. 

5000-k\v  Generating,  Transmission  and  Distributing  System  of  the  Kentucky  Traction  &  Terminal 
Company — Features  of  Construction  and  Equipment — Exhaust-Steam 

Absorption  Ice  Plant. 


The  famous  Blue  Grass  region  of  Kentucky — that 
district  of  unparalleled  resources  which  centers 
about  Lexington  and  Fayette  County — is  the  latest 
scene  of  the  modern  central-station  idea  as  applied  to  the 
centralized  production  of  energy  for  lighting,  motor  and 
traction  service  and  ice  making  in  an  urban  and  suburban 
community  spreading  30  miles  in  every  direction  from  the 
little  central  Kentucky  metropolis  celebrated  as  the  home 
of  Breckinridge  and  Clay. 

Besides  providing  electric-light,  motor  and  street-railway 
service  for  Lexington,  a  city  of  35,000  population,  energy 
is  transmitted  to  light  a  number  of  outlying  towns,  and  the 
whole  surrounding  community  is  knitted  to  the  Blue  Grass 
capital  by  swift  electric  cars  whose  motive  power  comes 
from  the  same  common  bus.  Exhaust  steam  from  the  plant 
auxiliaries  is  also  converted  into  ice  at  good  economy,  the 
frozen  product  being  distributed  by  special  electric  ice  cars 
to  the  surrounding  towns  reached  by  the  rails  of  the  inter- 
urban  system. 


Besides  supplying  the  local  Lexington  utilities  through 
two  4000/2300-volt,  four-wire  lighting  feeders,  a  similar 
three-phase  motor  feeder  and  nine  800-amp,  6oo-volt  rail¬ 
way  feeders,  the  new  5000-kw  turbine  station  transmits 
33,ooo-volt,  60-cycle  energy  to  railway  substations  at  Paris, 
Frankfort  and  Nicholasville,  and  to  combination  railway 
and  lighting  substations  at  Versailles  and  Georgetown. 
Sixty  tons  to  75  tons  of  ice  is  turned  out  daily  at  the  central 
power  house,  to  be  sold  directly  to  retail  dealers  or  held  in 
storage  against  the  heavy  summer  demand. 

COAL-H.ANDLING  EQUIPMENT. 

The  new  station  is  a  steel-frame  structure,  with  concrete 
foundations,  floors  and  roof,  and  walls  of  red  brick.  The 
boiler  room  measures  74  ft.  by  82  ft.  in  plan,  one  entire  side 
being  occupied  by  the  700-ton  coal-storage  pit,  which  is  64 
ft.  long,  24  ft.  wide  and  21  ft.  deep.  .\  spur  railroad  track 
is  carried  over  the  pit  opening  on  steel  I-beams,  enabling 
coal  from  dump-bottom  cars  to  be  discharged  directly  into 


Fig.  1 — Interior  of  Turbine-Generator  Room,  Plant  of  Kentucky  Traction  &.  Terminal  Company. 
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the  pit.  Ordinary  gondola  cars  can  be  unloaded  by  means 
of  a  5-ton  Toledo  crane  bucket,  the  coal  being  discharged, 
as  desired,  either  into  the  pit,  into  the  crusher  or  directly 
to  the  hoppers  of  the  Murphy  mechanical  stokers.  In  case 
of  any  accident  to  the  crane  the  fuel  can  easily  be  shoveled 


Fig,  2 — Interior,  Showing  Railway  Motor-Generators  and  Ice- 
Making  Equipment. 

across  from  the  cars  to  the  stoker  hoppers.  The  pit,  from 
which  the  crane  bucket  ordinarily  picks  its  supply  for  the 
furnaces,  has  been  made  watertight,  to  gain  the  advantage 
of  under-water  coal  storage  if  desired.  The  Orten  &  Stein- 
hreuner  coal  crusher  installed  is  of  the  movable  double-roll 
type  and  is  driven  by  a  direct-current  20-hp,  6oo-volt  motor. 

Under  ordinary  operating  conditions  the  present  stoker 
hoppers  hold  enough  coal  to  last  the  furnaces  three  to  four 
hours.  It  takes  about  twenty  minutes  of  an  attendant’s  time 
on  the  crane  to  refill  all  the  hoppers.  This  small  labor 
charge,  coupled  with  the  minimum  investment  in  coal¬ 
handling  equipment  (about  $5,000  for  the  Lexington  sta¬ 
tion),  makes  the  crane-bucket  method  of  coaling,  in  the 
opinion  of  the  designing  engineers,  one  of  the  cheapest 
obtainable  for  a  small  plant  of  this  kind.  Heavy  supporting 
trusses,  necessary  with  overhead  bunkers,  are  avoided,  and 
the  equipment  is  equally  useful  for  hoisting  ashes  from  the 
ash  pit  at  one  end  of  the  boiler  room  and  loading  them  on 
board  cars  or  into  a  wagon  dump  outside  the  station.  With¬ 
out  hand  trimming  the  crane  operator  can  unload  a  car  of 
coal,  leaving  virtually  none  of  the  contents,  in  twenty 
minutes,  taking  alternate  grabs  first  at  the  ends  of  the  car, 
then  at  the  center,  and  then  at  the  piles  left  between. 

BOILERS  AND  STACKS. 

There  are  now  installed  four  500-hp  Murphy  Iron  Works 
boilers  equipped  with  Dutch-oven  furnaces  and  mechanical 
stokers  operable  either  by  a  small  steam  engine  or  by  a  10- 
hp,  600- volt  motor.  These  boilers  generate  steam  at  190 
11).  pressure  and  125  deg.  Fahr.  superheat,  and  are  con¬ 
nected  by  lo-in.  headers,  with  8-in.  lines  leading  to  the 
turbines. 

A  concrete  stack  214  ft.  high  and  12  ft.  in  inside  diame¬ 
ter  carries  aloft  the  products  of  combustion.  This  stack  is 
23  ft.  in  outer  diameter  at  its  base  and  14  ft.  at  the  top,  its 
proportions  being  such  that  its  center  of  gravity  is  nearly  a 
third  of  the  way  below  its  midpoint,  so  that  its  stability  is 
well  assured.  Above  the  breeching  entry  the  stack  wall  is 
double,  with  an  annular  2-in.  air  space  separating  the  8-in. 
brick  lining  from  the  i6-in,  concrete  shell.  Solid  bedrock 
supports  the  structure  through  a  concrete  foundation  24  ft. 
square  and  4  ft.  thick,  reinforced  with  50-lb.  steel.  A  huge 
steel  breeching  15  ft,  wide  by  9  ft.  high,  lined  with  brick, 
extends  across  the  boiler-room  roof  and  collects  the  flue 
gases  from  the  four  boilers,  with  provision  for  serving  an¬ 
other  future  group  of  four. 


A  useful  adjunct  to  boiler  operation  in  this  plant  is  a 
pair  of  indicating  wattmeters  mounted  midway  in  the  firing 
aisle,  showing  the  firemen  at  all  times  the  load  in  kilowatts 
carried  by  each  turbine  unit  in  the  main  generating  room. 
Special  notice  must  also  be  directed  to  the  lighting  of  this 
boiler  room,  which  is  effected  by  twelve  500-watt  tungsten 
lamps,  two  in  each  of  the  six  bays,  an  expenditure  of  about 
I  watt  per  square  foot  of  area. 

TURBINE  GENERATORS. 

Two  2500-kw  turbo-alternators  make  up  the  prime-mover 
equipment  of  the  main  engine  room,  measuring  loi  ft.  by 
43  ft.  These  are  horizontal  six-stage  Curtis  turbines,  run¬ 
ning  at  1800  r.p.m.  and  driving  General  Electric  4000/2300- 
volt,  delta-connected,  three-phase,  60-cycle  generators. 

Beneath  the  turbines  are  mounted  the  Wheeler  surface 
condensers,  which  are  guaranteed  to  hold  a  vacuum  of  27,1 
in.  with  85-deg.  cooling  water.  During  the  past  summer 
season  these  condensers  were  operated  on  circulating  water 
as  hot  as  100  deg.  Fahr.  and  developed  28.9  in.  vacuum  at 
full  load.  A  cooling  pond  1000  ft.  distant,  a  part  of  the 
old  plant  equipment,  cools  the  water  for  the  condensers  by 
atmospheric  evaporation.  Lexington  is  underlaid  by  no 
water-bearing  strata,  and  surface  water  collected  in  a 
reservoir  is  depended  upon  for  the  city  supply 

Condensing  water  flows  by  gravity  for  the  1000  ft.  from 
the  cooling  pond  to  the  plant  through  a  33-in.  concrete 
tunnel.  From  the  intake  well  it  is  circulated  through  the 
condensers  and  thence  back  through  a  30-in.  iron  pipe  to  the 
cooIing-])ond  nozzle  sprays,  by  a  pair  of  50-hp  Terry  tur¬ 
bines  driving  Wheeler  i6-in.  centrifugal  pumps,  one  jiump 
unit  for  each  turbine  set.  These  pumps  develop  about  20 
lb.  pressure  10  lb.  of  which  is  available  at  the  nozzles. 
There  are  ninety-one  of  these  3-in.  Schutte  &  Koerting 
nozzles,  mounted  on  lo-in.  pipes  and  so  arranged  that  they 
can  be  operated  in  groups  proportional  to  the  load. 

A  lo-in.  turbine-driven  pump  was  also  installed  for  pro¬ 
viding  reduced  condensed  circulation  at  light  loads.  Since, 
however,  the  temperature  of  the  cooling  pond  rises  during 
the  heavy-load  period  of  the  first  part  of  the  night,  it  has 
been  found  the  best  practice  to  continue  running  one  of 
the  larger  pumps  during  the  early-morning  light  loads  as 
well,  in  order  to  cool  down  the  pond.  The  condensers  are 
provided  with  a  weir,  so  that  the  water  flowing  can  be 
measured.  Their  condensate  is  collected,  reboiled  and  fil- 


Flg.  3 — Interior  of  Boiler  Room,  Showing  Murphy  Stoker  Hoppers. 


tered,  and  finally  delivered  to  the  neighboring  tank  house, 
to  be  frozen  into  distilled-w'ater  ice.  The  exhaust  steam 
to  operate  this  Carbondale  absorption  system  is  taken  from 
either  one  of  the  50-hp  circulating-pump  turbines.  These 
units  otherwise  operate  non-condensing  like  the  other 
auxiliaries,  exhausting  into  the  feed-water  heater. 


November  i6,  1912. 


Wanted,”  “O.  K.”  To  signal,  the  switchboard  attendant 
pushes  his  button  lighting  the  corresponding  lamps,  and  the 
operator  then  acknowledges  receipt  of  the  signal  by  closing 
his  switch,  extinguishing  the  lamps. 

Installed  on  the  main  engine-room  floor  are  two  750-kw 


PRIME  MOVER  AUXILIARIES. 

For  excitation  there  are  two  75-kw,  125-volt  direct-cur¬ 
rent  sets,  one  driven  at  3600  r.p.m  by  a  Curtis  steam  turbine, 
and  the  other  at  1200  r.p.m.  by  a  General  Electric  induction 
motor.  Like  all  copper  conductors  in  the  station,  the  ex- 
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Fig.  4 — Sectional  Elevation  of  New  Turbine  Station,  Lexington,  Ky, 


General  Electric  railway  motor-generator  sets.  Their 
synchronous-motor  elements  are  designed  for  90  per  cent 
power-factor  and  are  excited  to  take  a  leading  current, 
thus  helping  to  keep  the  station  power-factor  at  exactly 
unity.  These  units  run  at  514  r.p.m.  and  have  interpole 


citer  lines  to  the  switchboard  are  extra  large,  125,000-circ. 
mil  cables  being  used  for  this  purpose. 

Gage  boards  installed  near  each  turbine  set  indicate 
header,  first-stage  and  exhaust  pressures.  In  the  same 
group  are  also  mounted  an  indicating  wattmeter  showing 


Fig.  6 — Brick  Bus  Structure  and  Oil- 
Switch  Compartments  for  4000  2300-Vott 
Equipment. 


Fig.  5 — Rear  of  Switchboard  Panels  for 
Motor-Generator  Sets. 


Fig.  7 — Operating  Solenoids  tor  Oil 
Switches  Mounted  on  Rear  of  Bus  Struc¬ 
ture. 


the  machine  load  and  a  frequency  meter  calibrated  to  read 
in  machine  r.p.m. 

A  complete  signal  system  connects  the  turbine  operating 
positions  with  the  switchboard.  At  each  end  is  a  pair  of 
two-way  switches  controlling  lamps  opposite  the  legends 
“Start,”  “Stop,”  “Load  On,”  “Load  Off,”  “Assistance 


6oo-volt  generators.  Provision  is  made  for  starting  these 
sets  from  either  the  direct-current  or  the  alternating-cur¬ 
rent  end.  Mounted  on  the  end  of  its  shaft,  each  motor- 
generator  set  has  its  individual  exciter.  By  an  arrange¬ 
ment  of  interlocked  knife  switches  on  the  main  board, 
either  motor-generator  set  can  be  excited  from  its  own 


4000/ 2300- VOLT  BUS  STRUCTURE, 

Although  the  motor-generator  neutral  points  are  solidly 
grounded,  the  turbo-alternator  windings  are  earthed  through 
remotely  controlled  oil  switches.  A  series  transformer  in 
the  main  ground  circuit  enables  the  unbalanced  current  to 
be  read  on  a  meter  on  the  switchboard.  The  4000/2300- 
volt  neutral  ground  is  joined  to  the  negative  trolley  feeder, 
which,  besides  connection  to  the  track  rails,  is  further 
earthed  by  driving  twenty-five  i^-in.  pipes  10  ft.  into  the 
ground  and  surrounding  them  with  salt,  etc.,  to  insure 
moisture. 

On  the  basement  level,  directly  beneath  the  switchboard, 
is  the  4000/2300-volt  brick  bus  structure.  The  solenoid- 
operating  mechanisms  of  the  oil  switches  are  mounted  at 
the  rear  of  the  brick  structure,  pull  rods  extending  through 
cpcnings  to  the  12-in.  by  5-ft.  switch  chambers  in  the  front. 


exciter  or  from  the  main  excitation  bus,  but  connection  of 
the  small  separate  exciters  to  the  main  bus  in  any  way  is 
rendered  impossible.  The  switches  themselves  are  mounted 
back  of  the  board,  to  avoid  danger  of  burning  the  operator, 
who  controls  their  movements  through  pull-handles  from 
the  front.  In  making  transfer  connections  the  field  ter- 


grounded  33,000-volt  line  one  ammeter  similarly  serves  to 
read  the  current  in  either  of  two  of  the  phases. 

Besides  the  usual  complement  of  ammeters,  voltmeters, 
wattmeters,  etc.,  the  switchboard  is  equipped  with  a  Frahm 
reed-type  frequency  indicator,  a  General  Electric  synchro¬ 
scope,  curve-drawing  voltmeters  and  ammeters,  etc.  The 
energv  output  of  each  circuit  is  measured  by  watthour 
meters  behind  the  switchboard. 


Fig.  8 — Breeching  on  Roof  of  Boiler  House. 


minals  are  arranged  so  as  first  to  wipe  across  discharge 
contacts. 

riie  engine  room  is  served  by  a  35-ton,  6oo-volt  motor- 
operated  Toledo  crane.  It  is  lighted  by  twelve  500-watt 
tungsten  ceiling  lamps  besides  a  number  of  three-lami) 
bracket  fixtures  on  the  side  walls. 


SWITCHBOARD  APPARATUS. 


rile  black-slate  switchboard,  on  the  main  engine-room 
floor  level,  comprises  panels  controlling  the  various  prime 
movers,  exciters,  motor-generator  sets,  railway  direct-cur¬ 
rent  feeders,  60-cycle  motor  and  lighting  feeders  and  the 
33.000-volt  transmission-line  switches. 

.‘\  large-scale  indicating  wattmeter  mounted  on  a  swing¬ 
ing  bracket  at  one  end  of  the  board  is  equipped  with  a  sup¬ 
plementary  contact  switch.  This  by  making  certain  con- 


Fig.  10 — View  of  Bus  Structure  in  Basement. 


The  bus  itself  is  divided  into  two  halves,  each  with  a  tur¬ 
bine,  a  motor-generator,  feeders,  etc.  Knife-type  switches 
connect  the  two  sections,  to  one  of  which  is  tapped  an 
aluminum-cell  bus  arrester,  with  discharge  alarm,  etc.  The 
oil  switches  in  the  bus  structure  are  all  plainly  labeled  so 
that  the  identity  of  each  is  clear.  The  125-volt  direct- 
current  operating  bus  for  the  oil-switch  solenoids  is  ener¬ 
gized  from  a  small  Electric  Storage  Battery  60-cell  equip¬ 
ment,  which  is  also  available  for  station  emergency  light¬ 
ing.  This  battery  is  installed  in  a  ventilated  cabinet  on  the 
upper  floor  and  is  charged  with  a  5-kw  motor-generator  set. 

Extensive  use  of  conduit  was  made  in  providing  for  the 
many  main  and  control  circuits  required  for  this  station,  a 
total  of  5  miles  of  duct  having  been  employed.  For  single 
60-cycle  conductors  fiber  conduit  is  used. 


HIGH-TENSION  TRANSFORMERS. 


Fig.  9 — Main  Switchboard. 

nections  converts  the  instrument  into  a  power- factor  meter, 
with  which  the  unity  value  of  the  station’s  load  can  be 
observed.  On  the  4000-volt  grounded-neutral  motor-circuit 
panel  only  a  single  ammeter  is  provided,  but  a  three-point 
switch  is  arranged  so  that  this  meter  can  be  connected  to 
any  of  the  three-phase  series  transformers.  For  the  un- 


A  delta-connected  group  of  three  500-kw,  4000/33,000- 
volt  General  Electric  oil-insulated  water-cooled  transform¬ 
ers  supply  energy  to  the  two  outgoing  transmission  circuits, 
one  to  Versailles,  Nicholasville  and  Frankfort,  and  the  other 
to  Paris  and  Georgetown.  The  transformer  room  is  a 
concrete  chamber,  with  Kinnear  self-closing  steel  doors.  It 
adjoins  the  bus  compartment.  By  an  arrangement  of  doors 
and  hatches  the  transformers  can  be  handled  by  the  tur¬ 
bine-room  crane.  A  unit  is  kept  in  reserve.  The  cooling 


water  for  these  transformer  units  is  taken  directly  from  has  been  installed  in  a  35-ton  steel  car.  Although  not  pro- 

the  city  mains  and  forms  the  make-up  supply  for  the  cool-  vided  with  propelling  motors,  this  car  is  completely  equipped 

ing  pond,  being  discharged  into  the  condenser  intake  line  as  with  air  brakes  for  control  in  descending  the  steep  grades 
it  leaves  the  transformers.  The  discharge  pipes  are  brought  on  the  lines.  A  multigap  arrester  is  installed  for  lighting 
up  to  the  main  turbine-floor  level  where  the  flow  can  be  protection.  One  set  of  disconnect  switches  at  this  entry 

inspected  and  regulated  without  entering  the  transformer  lead  to  the  arrester,  the  other  group  to  the  transformers, 

chamber. 

Above  the  transformer  room  on  the  main-floor  level  are  .  , 

the  General  Electric  solenoid-operated  oil  switches  for  the  j 

33,ooo-volt  There  are  two  separate 

line  switches  besides  the  main  transformer  switch,  and  all  I 

arc  equipped  wdth  overload  and  no-voltage-release  relays. 

The  aluminum-cell  lightning  arresters  for  these  lines  are 

installed  on  the  gallery  level  above.  The  lay-out  here  is  | 

rather  unusual  in  that  only  a  single  set  of  entry  bushings  ^  ^ 

is  used,  admitting  the  line  conductors — the  horn-gaps  and  m  i 

arrester  taps  being  all  inside  the  room  itself.  Copper  tub- 
ing  }i  in.  in  diameter  used  for  the  high-tension  busbars. 


30,000-VOLT  LINES  AND  SUBSTATIONS. 

Sixty-thousand-volt  standard  construction  is  employed 
on  the  transmission  lines  radiating  from  the  Lexington 


Fig.  12 — High-Tension  Exit  with  Indoor  Mounting  of  Arresters 
and  Horn-Gaps. 


absorption-type  ice-making  EQUIPMENT. 

Exhaust  steam  taken  from  either  of  the  50-hp  circulating- 
pump  Terry  non-condensing  turbines  operates  the  “gen¬ 
erator”  of  the  absorption-type  ice-making  equipment  in¬ 
stalled  by  the  Carbondale  Machine  Company,  which  has  a 
rated  daily  output  of  75  tons  of  distilled-water  ice.  The 
generator,  its  steam-driven  weak-aqua  pumps  and  the  aqua 
tank  are  in  the  engine  room.  The  absorber  and  atmospheric- 
type  ammonia  condenser  are  on  the  boiler-room  roof.  The 
former  6o-ton  freezing-tank  house,  500  ft.  from  the  plant,  is 
still  utilized  with  the  new  absorption  equipment.  Condensate 
collected  from  the  turbine  surface  condensers  is  reboiled, 
purified  in  an  International  filter  and  then  delivered  to  the 
distant  can  room  by  a  5-hp  motor-driven  pump.  Cooling 
water  for  the  ice  plant  condenser  is  taken  from  and  returned 


Fig.  11 — 33, 000- Volt  Oil  Switches  for  Transmission  Lines. 


station,  although  these  now  operate  at  33,000  volts.  Poles 
from  30  ft.  to  70  ft.  in  height  adapt  the  grade  of  the  line 
to  the  hilly  country.  Ohio  Brass  Company  6o,ooo-volt 
insulators  carry  the  line  conductors,  in  additioin  to  which 
there  is  a  ground  cable  of  )^-in.  galvanized  stranded  steel. 
The  poles  are  set  at  200-ft.  intervals,  and  at  every  fourth 
pole  the  steel  cable  is  earthed  by  a  copper-clad  steel  wire 
ground  connection. 

The  Frankfort-Versailles  circuit  is  tapped  by  pole-top 
disconnect  switches,  at  a  point  about  6  miles  from  the 
station,  for  a  line  serving  Nicholasville  to  the  south.  A 
similar  pole-top-switch  top  delivers  energy  to  the  George¬ 
town  substation  from  the  Paris  transmission  line. 

For  each  of  the  three  railway  substations  at  Paris,  Frank¬ 
fort  and  Nicholasville  the  standard  equipment  comprises 
three  loo-kw,  33,000/370-volt  transformers  and  a  300-kw, 
60-cycle  rotary  converter  set,  all  of  General  Electric  manu¬ 
facture.  The  combination  lighting  substation  at  Versailles 
has  in  addition  three  75-kw,  2300-volt  lighting  transformers 
and  a  mercury-arc  rectifier  set.  Westinghouse  lightning- 
arrester  and  transformer  equipment  is  used  at  Georgetown, 
with  a  150-kw  Allis-Chalmers  motor-generator  set  to  pro¬ 
vide  6oo-volt  trolley  service.  This  substation  also  delivers 
energy  for  the  city  lighting  and  for  the  induction-motor- 
driven  water-works  pumps. 

P'or  flexibility  in  following  temporary  traction  loads,  such 
as  local  fairs,  etc.,  a  300-kw  rotary-converter  substation 


Fig.  13 — Switchboard  for  Station  Lighting  and  Motors. 


to  the  main  condenser  inlet  wall.  For  this  the  equipment,  in 
duplicate,  comprises  a  25-hp  motor  driving  a  600-gal.  cen¬ 
trifugal  pump  and  a  35-hp  motor  driving  a  looo-gal.  pump. 

Normally  producing  from  60  tons  to  75  tons  of  ice  daily 
with  1 2-lb.  back  pressure  and  85-deg,  cooling  water,  the 
refrigerating  equipment  has  never  failed  to  develop  its  full 
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output  even  when  using  loo-deg.  water,  although  the  back 
pressure  was  under  these  conditions  raised  to  25  lb.  Part 
of  the  ice  made  is  sold  locally  at  wholesale  and  retail, 
through  the  company’s  delivery  system,  and  part  is  loaded 
into  interurban  ice  cars  which  deliver  ice  to  the  sur- 
roumling  towns.  This  outlying  demand  enables  the  ice 


Fig.  14 — 33,000-Volt  Entry  of  Portable  Substation  Car. 


INVESTIGATION  OF  DIFFUSING  GLASSWARE. 

By  M.  Luckiesh. 

KRUAPS  no  subject  is  attracting  the  attention  of  the 
illuminating  engineer  more  than  the  diffusion  of 
light.  All  are  agreed  that  diffused  light  is  necessary 
in  a  proper  installation,  but  the  desired  amount  is  a  matter 
on  which  the  adherents  of  the  various  systems  of  light  are 
not  agreed.  In  any  case  diffusing  glassware  is  necessary 
to  decrease  the  intrinsic  brilliancy  of  the  light  source.  The 
use  of  diffusing  glassware  results  in  a  decrease  of  glare 
from  the  unit  and  of  specular  reflection  from  the  many 
glazed  or  polished  surfaces  which  are  found  in  the  field  of 
view.  Here  as  in  every  line  of  endeavor  high  efficiency  is 
desirable,  and  consequently  glassware  of  highly  diffusing 
properties  combined  with  low  absorption  of  light  is  eagerly 
sought  for. 

In  this  article  is  described  a  method  for  obtaining  curves 
to  show  the  diffusing  properties  of  various  samples  of 
commercial  glassware,  and  some  applications  of  the  data 
obtained  are  pointed  out.  Only  a  limited  number  of  samples 
were  examined,  the  object  of  the  work  being  to  develop  a 
simple  method  for  obtaining  the  diffusion  curves.  The 
method  requires  flat  specimens  of  the  glass  from  1  in.  to 
2  in.  square.  No  difficulty  would  be  experienced  by  the 


plant  to  be  run  at  nearly  rated  output  all  winter.  When 
the  demand  is  slack,  however,  ice  can  be  piled  away  in  the 
2oo()-ton  storage  house,  which  is  specially  insulated  with 
cork  and  concrete. 

STATION  LIGHTING. 

Proper  station  lighting,  so  often  overlooked,  has  received 
special  attention  in  the.  new  Lexington  plant.  Engine  and 
boiler  rooms  are  each  lighted  by  twelve  500-watt  tungsten 
ceiling  units,  besides  numerous  three-lamp  bracket  groups. 
'I'liroughout  the  various  rooms  and  apparatus  chambers,  on 
the  machines,  etc.,  are  extension-cord  outlets  connected  to 
a  separate  circuit,  and  the  attendant  is  saved  the  necessity 
of  climbing  to  a  lighting  fixture  and  removing  the  lamp  to 
attach  his  inspection  cord.  All  chambers  and  rooms  entered 
from  two  or  more  doors  are  lighted  with  two-way  switch 
circuits,  so  that  all  lamps  can  be  turned  on  or  off  from 
either  door. 

The  station-lighting  and  motor-service  switchboard  ad¬ 
joins  the  main  board  and  controls  the  iio-volt  alternating- 
current  and  direct-current  circuits,  6oo-volt  crane-motor 
lines,  etc.  A  no-voltage  relay  on  the  alternating-current 
system  automatically  transfers  part  of  the  station  lighting 
onto  the  operating  battery  in  case  of  shutdown  from  any 
cause.  Drainage  is  removed  from  the  plant  sump  by  a 
Yeomans  automatic  bilge  pump  with  duplicate  5-hp  General 
Electric  motors. 

CONSTRUCTION  A.ND  AD.M  I N ISTRATION. 

Work  was  started  on  the  new  Lexington  station  on  Sept. 

9,  1911.  and  the  first  machine  _ 

began  operation  on  Aug.  12. 

1912.  In  these  eleven  months  w 

there  were  fifty-four  full  days  ====== 

of  rain,  cold  and  snow  when  no  work  could  be  done, 
so  that  the  plant  was  virtually  erected  in  nine  months. 
Sargent  &  Lundy.  Chicago,  were  the  consulting  engineers, 
their  resident  representative  on  the  work  being  Mr.  IL  G. 
.Armstrong.  Mr.  G.  C.  Hyde  had  charge  of  electrical  con¬ 
struction. 

Mr.  E.  W.  Bacon  is  vice-president  and  general  executive 
of  the  Kentucky  Traction  &  Terminal  Company,  among 
whose  subsidiaries  is  the  Lexington  LTtilities  Company. 
Mr.  G.  McLeod  is  chief  engineer  of  the  company,  Mr. 
J.  P.  Pope  is  electrical  engineer,  and  Mr.  A.  A.  Robertson 
is  superintendent  of  production  in  charge  of  the  power 
and  ice  plant.  Mr.  Eugene  Creed  is  the  general  sales  agent 
of  the  company. 


manufacturer  in  obtaining  such  samples. 

A  plan  view  of  the  apparatus  used  is  shown  diagram- 
matically  in  Eig.  i.  The  sample  of  glass  G  is  placed  in 
front  of  the  small  opening  O.  This  sample  receives  a 
circular  beam  of  parallel  light  from  the  high-power  incan¬ 
descent  lamp  E,  which  illuminates  the  opal  glass  /.  The 
beam  is  rendered  parallel  by  the  diaphragms  /i„  and  li^. 
The  box  F  is  tightly  inclosed  and  painted  dead  black  on 
the  inside.  This  box  is  made  to  revolve  about  a  vertical 
axis  through  the  edge  of  glass  G.  On  scale  Y,  the  angle 
of  displacement  of  the  box  from  its  normal  position  is 
indicated.  In  addition,  by  means  of  scale  Y,,  the  angular 
displacement  of  the  glass  from  a  position  normal  to  the 
beam  of  parallel  light  is  noted.  Measurements  of  bright¬ 
ness  were  made  on  the  luminous  spot  on  G  because  this 
did  not  necessitate  as  great  a  range  in  the  photometric 
apparatus  as  direct  measurements  of  luminous  intensity 
would  demand.  The  brightness  values  obtained  were  mul¬ 
tiplied  by  the  cosine  of  the  angle  of  displacement  of  the 
box  F  from  its  normal  position.  Measurements  of  bright¬ 
ness  were  easily  made  owing  to  the  magnitude  of  the  bright¬ 
ness  of  the  photometric  field;  however,  measurements  of 
candle-power  would  be  practically  impossible  owing  to  the 
low  illumination  of  the  photometric  field.  comparison 
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Fig.  1 — Arrangement  of  Apparatus. 

Standard  of  brightness  was  obtained  by  placing  a  piece  of 
opal  glass  K  in  front  of  an  inclosed  photometer  bench. 
The  brightness  of  K  could  be  varied  by  moving  the  lamp  C. 
Two  prisms  P  were  arranged  with  silvered  half-surfaces 
so  that  in  the  photometric  field  the  observer  saw  the  images 
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of  K  and  G  in  juxtaposition.  A  brightness  match  was 
obtained  by  the  use  of  a  Brodhun  section  B.  Measurements 
of  brightness  of  the  bright  spot  on  G  were  made  at  various 
angles,  the  glass  specimen  remaining  in  the  same  position 
relative  to  the  box  F.  The  direct  light  from  the  opal 
glass  /  was  shut  off  from  the  photometric  field  at  F  by  a 


very  slight  rotation  of  the  box  F  about  the  vertical  axis 
under  G. 

A  number  of  curves  are  shown  in  Tigs.  2  and  3  and  data 
referring  to  them  are  shown  in  the  table.  In  Fig.  2  are 
shown  the  brightness-distribution  curves  as  directly  ob¬ 
tained,  while  in  Fig.  3  are  plotted  the  candle-power-dis¬ 
tribution  curves  calculated  by  multiplying  the  values  in 
Fig.  2  by  the  cosine  of  the  angle. 

All  of  the  curves  are  plotted  with  the  same  ma.ximum 
value.  In  the  third  column  of  the  table  are  shown  the 
values  of  relative  normal  brightness  for  the  same  constant 
illumination  of  the  various  samples.  For  instance,  the 
scale  on  which  No.  2  is  plotted  is  about  ten  times  as  large 
as  that  for  No.  5.  It  is  of  interest  to  compare  with  the 
actual  samples  an  ideal  diffusing  glass  with  transmission 
and  diffusion  coefficients  of  100  per  cent.  This  ideal  glass 
would  perfectly  diffuse  the  light  and  transmit  all  the  light 
incident  upon  it.  While  this  ideal  is  not  attainable,  yet  it 
represents  the  goal  toward  which  to  strive.  The  flashed- 
opal  sample  consisted  of  a  very 
thin  coating  (about  1/32  in. 
thick)  on  a  clear  sheet  of  glass. 

It  was  found  that  solid  opal 
glasses  1/16  in.  and  %  i«-  thick 
showed  about  the  same  diffusion 
curves  as  the  flashed-opal  glass. 

I'rom  a  practical  standpoint  a 
very  thin  milk-opal  glass  has  the 
advantage  of  less  absorption 
than  have  the  thicker  specimens, 
with  practically  the  same  diffus¬ 
ing  property.  The  Alba  glass 
shows  a  tendency  to  diffuse  per¬ 
fectly  some  of  the  light  while 
directly  transmitting  the  re¬ 
mainder.  It  is  interesting  to 
note  the  change  when  this  sam¬ 
ple  is  frosted.  The  tendency  is 
for  the  candle-power  distribu¬ 
tion  (Fig.  3)  to  become  more 
elliptical.  This  is  consistent  with  the  fact  that  all  the 
ground  or  etched  glasses  which  diffused  light  only  by 
virtue  of  the  character  of  one  surface  exhibited  elliptical 
diffusion  curves.  Lucida  glass  No.  6  apparently  exhibited 
an  elliptical  curve,  which  upon  close  examination  indicates 
a  tendency  toward  the  same  type  of  curve  as  the  Alba,  being. 


however,  far  less  pronounced.  Of  course,  due  weight  must 
be  given  the  fact  that  sample  No.  2  had  twice  the  thickness 
of  No.  6.  In  order  to  test  this  point  further  two  specimens 
of  Lucida  glass  each  %  in.  thick  were  cemented  together 
by  means  of  Canada  balsam.  The  diffusion  curve  obtained 
was  quite  elliptical,  coinciding  closely  with  curve  No.  3. 

'All  the  above  data  were  ob¬ 
tained  with  light  of  zero  angle 
of  incidence  on  the  sample  of 
glass.  \'arious  measure'ments 
were  made  with  light  at  other 
incident  angles,  but  as  yet  noth¬ 
ing  has  developed  of  sufficient 
interest  to  justify  presenting 
any  of  the  data.  The  frosted 
Alba  sample  was  carefully  ex¬ 
amined  with  the  frosted  side 
both  toward  the  light  and  re¬ 
versed,  with  practically  the 
same  results. 

The  transmission  coefficients 
of  different  kinds  of  glassware 
are  the  next  point  of  inter¬ 
est.  After  obtaining  the  curves 
shown  in  Fig.  2  a  simi)le  method 
of  obtaining  the  transmission 
coefficients  presents  itself.  The 
curves  as  shown  are  in  reality  candle-power-distribution 
curves  of  the  circular  luminous  spot  on  the  sample  of  glass. 
By  means  of  the  Rousseau  diagram  the  total  lumens  emitted 
by  the  bright  spot  on  the  sample  of  glass  can  be  calculated.  A 
circular  spot  was  used  so  that  the  candle-power-distribution 
curve  in  any  plane  normal  to  the  glass  would  represent  the 
mean.'  By  direct  measurement  the  light  flux  entering  the 
bole  at  O  can  be  determined  and  by  dividing  the  former 
by  the  latter  value  the  transmission  coefficient  of  the  sample 
is  obtained.  Only  a  few  determinations  were  made,  owing 
to  the  fact  that  the  method  is  not  very  reliable  for  glass¬ 
ware  showing  little  diffusion.  Of  course,  for  curves  of 
relatively  small  area  such  as^o.  7  the  apparatus  must  be 
as  refined  as  possible  and  great  care  must  be  taken  in  order 
that  the  error  in  the  determination  of  this  coefficient  be 
not  too  great. 

The  reader  is  cautioned  to  bear  in  mind  the  fact  that  all 
the  results  here  given  were  obtained  with  flat  samples  of 
glassware.  Obviously  the  transmission  coefficients  of 


spheres  would  differ  greatly  from  those  of  flat  specimens 
of  the  same  glass.  In  all  cases  the  transmission  coefficients 
of  the  spheres  would  likely  be  much  greater.  In  fact,  the 
transmission  of  the  flat  specimen  of  Alba  glass  was  52  per 
cent,  while  the  transmission  of  a  sphere  of  the  same  material 
is  often  as  high  as  85  per  cent.  The  same  fact  is  illustrated 
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with  the  frosted  tungsten  lamp.  The  diffusion  coefficient 
of  a  sphere  is  likely  to  differ  somewhat  from  that  of  a  flat 
sample.  The  object  of  the  experiments  herein  reported  was 
to  compare  different  types  of  glassware  under  the  same 
conditions. 

There  has  been  expressed  a  desire  for  some  method  of 
rating  glassware  according  to  its  diffusing  property.  Lately 
it  has  been  suggested  by  Mr.  E.  L.  Elliott,  in  a  paper  read 
before  the  Illuminating  Engineering  Society,  that  a  bright¬ 
ness  survey  be  made  of  a  diffusing  sphere  of  the  glassware 
just  as  it  is  used  in  practice  and  the  ratio  of  its  minimum 
to  its  maximum  brightness  be  taken  as  an  empirical  factor 
in  expressing  its  diffusion  coefficient.  The  method  has  the 
advantage  of  measuring  the  desired  factor  under  actual 
working  conditions.  With  that  method  types  of  glassware 
would  not  be  rated.  Instead  actual  fixtures  would  be  rated 
according  to  their  diffusing  property.  As  in  most  empirical 


DATA  FOR  CURVES  SHOWN  IN  FIGS.  2  AND  3. 


No.  of  Curve. 

Kind  of  (ilas.'i 

Relative 
Normal 
Brishtness 
for  Con-  : 
stant  11- 
lumin.ition; 
of 

Specimen. 

Diffusion 

Coeffici¬ 

ent, 

l>er 

Cent 

Trans¬ 

mission 

Coeffici¬ 

ent. 

iwr 

Cent 

Perfect 

diffusion 

Ideal  diffuser 

1 

1  .00 

100,0 

100 

0-1 

Flashed  opal 

88.0 

.17 

2 

Alba,  }  in.  thick 

1  40 

24.0 

.12 

2,  fn>ste<i 

Alba,  frosted 

0.62 

47. 1 

47 

.1 

!  hitched  white 

6 .  <H) 

2.7 

4 

Incandescent  lamp, 
frosted 

1 0 . 60 

1  .0 

71 

S 

'  RouKh-pressed  lime 

1 .1 . 90 

0.2 

6 

Lucida.  i  in,  thick 

.1 1  .  70 

0.4 

6.  frosted 

Lucida,  frosted 

6.80 

.1.0 

7 

Pre.ssed  lime 

464  00 

84 

(Not  shown) 

j  Lucida,  J  in.  thick 

2  ,10 

1 

.1.9 

CHART  FOR  SAG  CALCULATIONS. 


By  Percy  H.  Thomas. 

The  making  of  sag  calculations  for  transmission-line  con¬ 
ductors  and  for  other  cases  is  a  laborious  and  tedious  pro¬ 
cess,  especially  where  changes  in  temperature  and  in  load¬ 
ing  are  to  be  considered.  It  is  possible  to  facilitate  such 
computations  by  the  use  of  curves  and  charts,  a  number  of 
which  have  already  been  published  in  the  Electrical  World 
and  elsewhere.  A  particularly  simple  and  satisfactory 
chart  was  described  by  the  present  writer  before  the  Amer¬ 
ican  Institute  of  Electrical  Engineers  in  June,  1911,  in  a 
paper  entitled  “Sag  Calculations  for  Suspended  Wires.” 
The  method  is  partly  graphical  and  partly  computation 
adapted  for  slide-rule  manipulation.  In  some  ways  this 
method  is  more  convenient  than  most  of  the  others.  The 
chart  employed  may  be  used  as  a  permanent  record  of  the 
sags  and  stresses  on  the  conductor  by  drawing  one  line  for 
each  temperature  and  separate  loading.  The  actual  labor 
of  computation  is  at  least  as  low  as  with  any  method  thus 
far  proposed. 

For  the  most  advantageous  utilization  of  this  chart  it  is 
desirable  to  use  a  separate  copy  for  each  typical  span,  upon 
which  copy  may  be  drawn  the  several  temperature-sag 
Hues.  It  is  believed  that  the  form  of  the  chart  now  pre¬ 
sented  by  the  Electrical  World  will  prove  of  much  con¬ 
venience  to  a  considerable  number  of  transmission  engi¬ 
neers.  Directions  as  to  the  use  of  the  chart  are  printed  on 
the  back  of  each  copy,  so  that  once  the  method  has  been 
understood  no  further  reference  to  any  other  descriptive 
matter  is  necessary.  Doubtless  those  who  may  use  this 
method  of  sag  calculations  will  be  glad  to  know  that  the 
Electrical  World  has  arranged  to  keep  copies  of  the  chart 
on  hand. 


methods  many  objections  can  be  raised.  The  diffusion  co 
efficient  as  obtained  in  this  manner  will  vary  with  the  kind 
of  light  source  used  inside  and  the  diameter  of  the  sphere. 
.Moreover,  when  the  minitlftim  is  taken  at  an  angle  of 
grazing  emergence  the  ratio  becomes  zero.  Of  course  in 
practice  some  other  angle  than  that  of  grazing  emergence 
must  be  selected.  This  would  be  done  automatically  owing 
to  the  fact  that  the  photometric  field  must  be  of  considerable 
size,  and  consequently  the  spot  which  is  viewed  would  be  so 
large  that  the  very  edge  of  the  glass  would  not  be  measured. 
The  method  used  by  the  writer  might  be  applied  for  this 
purpose  and  the  “diffusion  coefficient”  be  considered  as  the 
ratio  of  the  brightness  at  a  certain  angle  to  the  maximum 
brightness.  Some  of  these  values  are  shown  in  the  table. 
The  minimum  brightness  used  in  this  ratio  was  determined 
at  60  deg.  from  the  normal.  Of  course,  the  brightness  de¬ 
creases  with  the  increase  of  the  angle  from  the  normal, 
but  in  order  to  compare  several  it  was  necessary  in  this  case 
to  choose  an  angle  of  about  60  deg.  from  the  normal  owing 
to  the  difficulty  of  obtaining  satisfactory  data  at  much 
greater  angles.  This  method  would  require  flat  samples  of 
glass,  but  of  course  the  other  method  requires  spheres. 
The  diffusion  curves  would  be  obtained  at  the  same  time 
that  the  diffusion  coefficients  were  determined,  and  by  the 
method  outlined  the  transmission  coefficients  could  also  be 
obtained.  This  method  would  have  the  advantage  of  testing 
all  glassware  under  uniform  conditions  and  would  really 
rate  different  kinds  of  glass  rather  than  an  infinite  number 
of  diffusing  spheres.  With  a  thorough  knowledge  of  the 
diffusion  coefficients,  transmission  coefficients  and  diffusion 
curves  of  various  kinds  of  glassware  at  various  thicknesses 
it  seems  that  the  illuminating  engineer  would  be  equipped 
with  data  which  would  be  sufficient  to  meet  his  needs  in  any 
particular  case. 

The  writer  acknowledges  the  helpful  assistance  of  Mr. 
Leonard  Krill  in  obtaining  the  data  which  are  presented  in 
this  article. 


RATE  SYSTEMS  FROM  THE  CENTRAL-STATION 
SOLICITOR’S  VIEWPOINT. 

By  J.  E.  Bui.lari). 

Although  a  great  deal  of  attention  has  been  given 
to  the  rate  question,  little  thought  has  been  devoted 
to  the  problem  of  demonstrating  to  the  central- 
station  solicitor  the  psychological  effect  of  different  types  of 
rate  schedule  on  the  consumer.  The  purpose  of  this  article 
is  to  discuss  the  latter  question  and  to  point  out  some  of  the 


Fig.  1 — Curves  Illustrating  Defective  Rate  Schedule. 


preferable  methods  of  explaining  rate  schedules  to  pros¬ 
pective  customers.  Even  the  best  possible  form  of  rate 
schedule  seems  to  possess  disadvantages  of  some  sort  from 
the  consumer’s  point  of  view,  and  the  solicitor’s  problem  is 
how  to  present  a  rate  schedule  in  the  most  advantageous 
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light  and  bring  the  customer  to  see  its  advantages  before  he 
becomes  prejudiced  by  its  possible  disadvantages.  Several 
different  types  of  schedule  have  been  selected  for  discussion 
and  are  illustrated  in  the  accompanying  diagrams.  The 
schedules  illustrated  are  in  actual  use  and  were  chosen  as 
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Fig.  2 — Comparison  of  Two  Different  Scheduies. 

representative  types  without  thought  of  criticising  the 
schedules  in  use  by  any  particular  company. 

The  rate  schedule  illustrated  in  Fig.  i  may  be  stated  as 
follows:  For  a  monthly  consumption  of  1500  kw-hr.  or  less 
the  rate  is  10  cents  per  kw-hr.;  if  the  consumption  is 
between  1500  kw-hr.  and  3000  kw-hr.,  the  rate  for  the  entire 
consumption  is  8  cents  per  kw-hr. ;  between  3000  and  5000 
kw-hr.  the  rate  for  the  entire  consumption  is  6  cents,  and  if 
the  consumption  is  in  excess  of  5000  kw-hr.,  the  rate  is  5 
cents  per  kw-hr. 

Curve  R  in  Fig.  i  shows  the  rate,  and  curve  C  shows  the 
total  amount  of  the  monthly  bill  for  varying  amounts  of 
energy  up  to  6000  kw-hr.  or  more  per  month.  While  this 
schedule  at  first  sight  may  appear  very  simple  and  easily 
understood  from  the  consumer’s  point  of  view,  it  neverthe¬ 
less  possesses  one  very  serious  drawback  which  is  probably 
not  familiar  to  all  central-station  men.  By  reference  to 
Fig.  I  there  will  be  seen  three  triangles:  ahc,  a'h'c', 
and  a"  b"  c".  Whenever  the  monthly  consumption  falls  at  a 
point  along  the  line  C  which  lies  within  the  confines  of  one 
of  these  triangles  there  is  likely  to  be  dissatisfaction  on  the 
part  of  the  consumer  unless  some  adjustment  is  made.  For 
example,  the  consumer  who  uses  1500  kw-hr.  pays  the  same 
total  bill  as  a  consumer  who  uses  1200  kw-hr.,  and  a  con¬ 
sumer  who  uses  1874  kw-hr.  pays  the  same  total  amount  as 
a  consumer  who  uses  1499  kw-hr.  A  1500-kw-hr.  consumer 
pays  a  total  bill  of  $120,  while  the  1499-kw-hr.  consumer 
pays  $149.90. 

It  is  quite  evident  that  any  consumer  who  finds  as  the  end 
of  the  month  approaches  that  his  monthly  consumption  is 
likely  to  fall  somewhere  between  points  a  and  b  can  reduce 
the  total  amount  of  his  bill  by  consuming  a  little  more 
energy  so  as  to  increase  the  total  consumption  to  slightly 
more  than  1500  kw-hr.  Obviously,  these  facts,  if  not 
appreciated  by  consumers  at  the  outset,  will  sooner  or  later 
be  discovered  and  cause  dissatisfaction.  The  same  difficul¬ 
ties  arise  when  the  monthly  consumption  falls  between  points 
o'  and  b'  or  a"  and  b".  In  some  cases  the  difficulties  have 
been  overcome  by  substituting  the  dotted  lines  a  c,  a'  c'  and 
a"  c"  for  the  full  lines  ab  c,  a'  V  c'  and  a"  b"  cf\  respectively, 
after  determining  the  total  amount  of  each  customer’s 
monthly  bill,  thus  avoiding  the  obvious  discrimination  in 
charging,  for  example,  $149.90  for  1499  kw-hr.  and  but  $120 
for  1500  kw-hr.  Under  the  modified  plan  any  monthly  con¬ 
sumption  between,  for  example,  1200  kw-hr.  and  1500  kw-hr. 


would  bear  the  same  total  charge,  or  $120.  This  expedient, 
while  it  overcomes  the  worst  feature  of  the  difficulties  here 
described,  is  in  reality  simply  a  makeshift  and  is  still 
discriminatory. 

A  similar  case  is  illustrated  in  F'ig.  2,  which  presents  a 
rate  applicable  to  motor  service.  In  this  instance  there  is  a 
minimum  charge  of  $i  per  month  per  connected  horse¬ 
power.  The  net  rate  for  energy  is  10  cents  per  kw-hr. 
subject  to  a  sliding  scale  of  quantity  discounts.  The  curves 
in  Fig.  2  are  plotted  for  the  specific  case  of  a  lo-hp  motor 
on  which  the  quantity  discounts  are  as  shown  in  Table  I. 

TABLE  I. — QUANTITY  DISCOUNTS  FOR  MOTOR  SERVICE. 


Consumption, 

Kw-hr. 

Discount, 
|)er  Cent. 

Consumption, 

Kw-hr. 

Discount. 

1  i)er  Cent. 

3J7 

1  ' 
i 

675 

!  40 

375 

1 

825 

45 

415 

'  20 

1 

975 

50 

450 

25 

1200 

55 

525 

1  30 

1650 

60 

600 

j  35 

t 

While  the  form  of  this  schedule  is  not  identical  with  the 
one  first  described,  nevertheless  the  same  general  objections 
arise.  The  abrupt  drops  in  the  rate  shown  by  curve  R  and 
the  corresponding  drops  in  the  line  C,  which  shows  the  total 
monthly  bill,  are  generally  similar  to  the  characteristics  of 
the  curves  shown  in  Fig.  i. 

In  order  to  illustrate -the  advantages  of  a  different  type 
of  schedule,  the  curves  corresponding  to  the  following  rates 
have  also  been  plotted  in  Fig.  2.  For  the  first  forty-five 
hours’  use  per  month  of  the  maximum  demand  the  charge 
is  10  cents  per  kw-hr.  and  for  all  consumption  in  excess  of 
this  amount  the  charge  is  cents  per  kw-hr.  The  rate  is 
shown  by  the  curve  R!  and  the  monthly  bill  is  shown  by  the 
curve  C'.  It  will  be  noticed  that  the  curve  R'  is  practically 
the  equivalent  of  R  with  the  abrupt  drops  or  steps  smoothed 
out,  and  that  C'  is  likewise  a 'substantially  fair  average  of 
the  points  on  the  line  C. 

In  order  to  show  that  the  solicitor  can  make  the  last  type 
of  rate  schedule  appeal  more  strongly  than  the  others  to  a 
prospective  customer,  an  e.xample  taken  from  actual  ex- 


Fig.  3 — Curves  Illustrating  Maximum- Demand  Form  of  Schedule. 


perience  will  be  cited.  A  central-station  solicitor  had  a 
customer  who  was  already  using  an  electric  elevator  and 
who  operated  a  refrigerating  plant  which  the  central  station 
desired  to  secure  as  a  motor  load.  The  solicitor  upon 
approaching  the  customer  to  broach  the  question  of  in- 
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stalling  a  motor  drive  in  the  refrigerating  plant  was  unable 
to  quote  a  lower  rate  than  4  cents  per  kw-hr.  under  the 
motor-service  schedule  illustrated  in  Fig.  2.  To  this  the 
customer  objected,  saying  that  in  a  nearby  town  a  central 
station  had  offered  the  schedule  typified  in  the  curve  R', 
with  a  minimum  rate  of  2}^  cents  per  kw-hr.  The  solicitor 
offering  the  maximum  demand  rate  explained  to  the  cus¬ 
tomer  that,  although  the  base  rate  is  10  cents  per  kw-hr., 
the  greater  part  of  the  lo-cent  energy  will  be  used  to  operate 
the  elevator,  while  the  energy  consumed  by  the  refrigerating 
plant  will  practically  cost  only  2^2  cents  per  kw-hr.  He 
also  showed  the  customer  that  720  hours’  use  per  month  of 
the  maximum  demand  would  bring  the  total  net  rate  down 
to  less  than  3  cents  per  kw-hr.  This  form  of  argument  is 
frequently  successful  in  securing  the  business.  As  a  matter 
of  fact,  however,  the  rate  R'  is  not  materially  lower  than 
the  rate  R,  but  the  maximum-demand  schedule  possesses  a 
number  of  excellent  talking  points  in  soliciting  business 
under  these  circumstances. 

Many  central-station  companies,  of  course,  object  to 
changing  their  rate  schedules  on  the  ground  that  it  is  likely 
to  reduce  revenue,  but  the  two  rate  schedules  shown  in 
Fig.  2  illustrate  how  readily  a  change  may  be  made  in  some 
Instances  without  causing  any  loss  of  revenue  and  at  the 
same  time  introducing  a  more  equitable  system  of  charging. 
For  the  first  forty-five  hours’  use  per  month  of  the  maximum 
demand  the  bill,  of  course,  remains  the  same  for  both  rates. 
When,  however,  in  the  case  of  the  lo-hp  motor  mentioned 
above,  the  monthly  consumption  exceeds  500  kw-hr.  there 
is  an  appreciable  difference  between  the  two  schedules,  as 
shown  in  Table  II. 


T.MU.E  II. — DIFFERENCE  BETWEEN  OLD  AND  NEW  RATES. 


Kw-hr. 

Used  per 
Month. 

.  1 

Monthly  Bill 
Old  Rate.  (/?) 

Monthly  Bill 
New  Rate.  (R') 

Difference 
in  Favor  of 

New  Rate  (/?'). 

520 

$.19.00 

$38.28 

$0.72 

590 

4 1  .  ,10 

'  40.03 

1.27 

f)7() 

1  4.1.55 

42.03  ! 

1.52 

820 

1  49.20 

45 . 78 

3.42 

970 

53.35 

49.53  1 

1  3.82 

1 

1190 

59.50 

55.03 

4.47 

lf)40 

73.80 

66.28 

7.52 

2200 

88.00 

75.28 

12.72 

This  illustrates  the  possibility  of  changing  an  imperfect 
form  of  rate  schedule  in  such  a  way  that  it  will  be  very 
much  easier  for  the  solicitor  to  obtain  business  without  at 


Hours  use  of  Maximum  Demand  i>or  Day  26  Days  per  Month 
v  SlsctwietU  Witrid 

Fig.  4 — Curves  Illustrating  Readiness-to-Serve  Form  of  Schedule. 

the  same  time  sacrificing  revenue.  It  is  very  desirable  to 
avoid  any  form  of  schedule  which  produces  such  irregular 
curves  as  those  shown  by  C  and  R  in  Figs,  i  and  2.  Another 
schedule  is  shown  in  Fig.  3,  based  upon  the  following;  For 
the  first  2500  kw-hr.  per  month  6  cents  per  kw-hr.;  for  the 
next  2500  kw-hr.  5  cents,  and  for  all  consumption  in  excess 
of  5000  kw-hr.  4  cents.  The  minimum  bill  is  $10  per  month. 


For  a  monthly  consumption  between  5000  and  7500  kw-hr. 
the  rate  is  higher  than  the  rate  shown  in  Fig.  i.  The  net 
rate,  of  course,  never  reaches  the  lowest  limit  of  4  cents  per 
kw-hr.,  but  may  approach  it  when  the  consumption  is  very 
large.  Wherever  two  or  more  rate  schedules  are  in  use 
the  solicitor  must  be  very  careful  to  ascertain  a  prospective 
customer’s  exact  requirements  before  he  recommends  any 
particular  rate  as  the  cheapest  one  under  the  circumstances.. 
Special  care  is  needed  in  such  cases  to  convince  the  cus¬ 
tomer  that  he  is  securing  the  best  proposition  and  is  not 
being  discriminated  against. 

All  of  the  schedules  thus  far  dwelt  upon,  although  in 
common  use  and  often  considered  satisfactory,  are  not 
without  their  respective  disadvantages.  These  disadvan¬ 
tages  multiply  as  the  number  of  special  rates  is  increased. 
Of  course,  there  will  unavoidably  be  some  discrimination, 
and  situations  of  this  nature  frequently  give  rise  to  com¬ 
plaints  to  the  public  service  commissions.  It  seems  likely 
that  a  time  will  arrive  when  any  given  central  station  will 
not  be  permitted  to  sell  energy  under  more  than  one  rate. 
The  only  form  of  rate  schedule  thus  far  proposed  to  meet 
all  conditions  is  the  so-called  Hopkinson  or  Doherty  rate 
or  some  modification  of  that  method  of  charging.  This 
system  embraces  three  separate  charges  which  make  up  the 
total  rate.  These  include  a  customer  charge,  a  readiness- 
to-serve  charge  and  an  energy  charge.  It  would  seem  that 
these  three  elements  could  be  so  adjusted  as  to  make  one 
rate  applicable  to  all  consumers.  The  long-hour  customer 
using  a  large  amount  of  energy  should  obtain  a  very  low 
rate,  while  a  short-hour  user  consuming  little  energy  should 


TABLE  III. — SHOWING  CENTS  PER  KW-HR.  AND  DOLLARS  PER 
MONTH  PER  KW  OF  MAXIMUM  DEMAND. 


Days 

per 

Month. 

HOURS  USE  OP  THE 

MAXIMUM  DEMAND. 

*  “1 

Cents 

per 

Kw-hr 

Dollars 

per 

Month 

per 

Kw.  of 
•Maximum 
Demand. 

Hours 

per 

Day. 

Hours 

per 

Week. 

. 

Hours 

per 

Month. 

Hours 

per 

1  ear 

26 

1 

6 

26 

312 

11.50 

$2.89 

2 

12 

52 

624 

6.32 

3.28 

3 

18 

78 

936 

4.73 

3.67 

4 

24 

104 

1248 

3.90  ' 

4.06 

5 

30 

130 

1560 

3.48 

4.45 

6 

36 

156 

1872 

3.10  1 

4.84 

7 

42 

182 

2184 

2.88 

5.23 

8 

48 

208 

2496 

2.70 

5.62 

9 

54 

234 

2808 

2.57 

6.01 

10 

60 

260 

3120 

2.46 

6.40 

11 

66 

286 

3432 

2.37 

6.79 

12 

72 

312 

3  744 

2.30 

7.18 

30i 

12 

84 

364 

4368 

2.18 

7.96 

26 

13 

78 

338 

4056 

2.24 

7.57 

14 

84 

364 

4368 

2.18 

7.96 

15 

90 

390 

4680 

2.14 

9.35 

16 

96 

416 

4992 

2.10 

8.74 

17 

102 

442 

5304 

2.06 

9.13 

18 

108 

468 

5616 

2.03 

9.52 

19 

114 

494 

5928 

1.99 

9.91 

20 

120 

520 

6240 

1.98 

10.30 

21 

126 

546 

6552 

1  .96 

10.69 

22 

132 

572 

6864 

1.94 

11.08 

23 

138 

598 

7176 

1  .92 

11.47 

24 

144 

624 

7488 

1.90 

11.86 

30i 

24 

168 

728 

8736 

1.84 

13.42 

pay  a  comparatively  high  rate,  all  of  which  would  take  care 
of  itself  automatically  under  this  type  of  rate  schedule. 

The  curves  shown  in  Fig.  4  are  plotted  for  a  50-kw 
demand  under  the  following  rate :  A  readiness-to-serve 
charge  of  $2.50  per  month  per  kilowatt  of  demand  and  an 
energy  charge  of  Ij4  cents  per  kw-hr.  consumed.  The 
curve  R  shows  the  net  rate  per  kw-hr.  and  the  curve  C 
shows  the  total  bill.  These  curves  are  continuous  smooth 
lines  with  no  abrupt  change  or  breaks,  and  a  rate  of  this 
sort  works  out  very  satisfactorily  for  both  the  company 
and  the  consumer.  Some  central-station  solicitors,  however, 
fail  to  present  such  a  rate  in  the  proper  light  to  a  pros- 
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pective  customer.  The  author  has  found  from  his  own  ex¬ 
perience  that  it  is  helpful  to  make  use  of  curves  in  ex¬ 
plaining  the  matter  to  the  customer,  but  a  table  like  that 
printed  as  Table  111  is  even  more  satisfactory.  This  shows, 
for  example,  that  energy  may  be  purchased  for  a  net  rate 
as  low  as  1.84  cents  per  kw-hr.  It  is  a  good  plan  to  leave 
data  of  this  character  with  the  customer  for  his  perusal 
at  leisure  and  make  a  second  call  upon  him  after  he  has 
grasped  its  significance.  Many  solicitors  make  the  mistake 
of  over-emphasizing  the  readiness-to-serve  charge  which 
must  be  paid  whether  or  not  any  energy  is  used.  It  is 
likely  to  prejudice  the  customer  and  increase  the  difficulty 
of  obtaining  his  business.  If,  however,  the  salesman  talks 
to  the  customer  from  the  standpoint  of  the  net  equivalent 
rate,  he  is  much  more  likely  to  make  a  good  impression. 
When  it  has  been  shown  how  easily  this  form  of  schedule 
adjusts  itself  automatically  to  the  consumer's  needs,  the 
details  of  it  can  be  explained  with  some  care. 


DIRECT  CURRENT  VERSUS  ALTERNATING 
CURRENT  IN  ROLLING  MILLS. 

The  first  rolling  mill  in  the  world  to  be  equipped  for 
-operation  by  electric  motors  was  in  Boxholm's  Ironworks 
in  Sweden.  This  was  completed  about  1890.  Since  then 
a  large  number  of  the  Swedish  rolling  mills  have  installed 
electrical  ecpiipments,  most  of  them  using  alternating  cur¬ 
rent.  The  first  direct-current  equipment  was  installed  in 
the  mill  at  Nykroppa  in  1903,  since  which  date  several 
similar  installations  have  been  placed  in  service.  Much 
study  has  been  given  to  the  relative  merits  of  direct  current 
and  alternating  current  for  this  kind  of  service,  and  as  a 
consequence  it  seems  now  to  be  well  defined  where  the 
direct-current  motor  is  more  suitable  than  the  alternating- 
current  motor  and  vice  versa. 

An  installation  which  is  of  rather  more  than  ordinary 
interest  is  that  at  Fagersta,  Sweden,  which  was  recently 
■equipped  electrically.  Alternating  current  is  furnished  to 


as  a  rule,  the  regulator  controls  the  shunt  of  an  exciter 
which  in  turn  furnishes  the  exciting  current  for  the  booster. 

This  equipment  was  intended  to  take  up  load  variations  of 
1000  hp  for  fifteen  seconds  without  varying  the  load  on 
the  power  station  by  more  than  75  hp.  Owing  to  the  fact 
that  sheet  mills  with  exceedingly  severe  load  fluctuations 
occurring  at  very  short  intervals  were  operated  by  alter¬ 
nating-current  motors  the  equipment  did  not  quite  fulfil 
the  requirement.  The  experience  gained  at  this  and  other' 
Swedish  mills  indicates  that  the  best  method  for  taking  up 
load  variations  under  such  conditions  is  by  means  of  fly¬ 
wheels.  On  the  other  hand,  where  the  variations  are  less 
frequent  and  of  longer  duration  the  storage  battery  has 
proved  to  be  superior. 

A  case  where  the  direct-current  motor  proved  to  be  more 
satisfactory  is  illustrated  at  the  same  works.  In  a  wire  mill 
use  is  made  of  a  motor  connecteel  to  each  end  of  the  train, 
the  motors  operating  at  synchronous  speed.  The  speed 
variation  of  this  mill  is  at  the  ratio  of  i  :2.5.  Provision 
must  be  made  for  a  slight  variation  in  speed  of  each  motor 
to  allow  for  uneven  wear  of  the  rolls.  For  this  purpose 
two  direct-current  motors  of  700-hp  and  600-hp  rating 
respectively  were  installed.  The  former  operates  at  a  speed 
of  from  200  r.p.m.  to  500  r.p.m.  and  can  be  subjected  to 
25  per  cent  overload  for  two  hours  and  momentary  over¬ 
loads  of  too  per  cent.  The  600-hp  motor  is  operated  at 
from  260  r.p.m.  to  650  r.p.m.  and  can  carry  25  per  cent 
overload  for  two  hours.  These  motors  are  connected  to  the 
direct-current  busbar  receiving  energy  from  the  battery 
and  the  motor-generator  set  as  the  case  may  be.  These 
motors,  which  were  made  by  the  Luth  &  Rosens  Elektriska 
Aktiebolag,  Stockholm,'  have  proved  very  satisfactory,  run¬ 
ning  without  sparking  even  under  the  heaviest  overload. 
The  motors  are  of  the  commutating-pole  type  with  com¬ 
pensation  and  compound  winding.  The  compound  winding 
is  manipulated  in  a  number  of  ways  through  five  knife 
switches  mounted  on  a  panelboard  near  the  motor.  The 
speed  regulation  is  accomplished  through  shunt  rheostats 
which  can  be  operated  singly  or  together,  which  makes  it 
possible  to  change  the  speed  of  the  .mill  during  the  run. 


this  mill  from  three  hydro¬ 
electric  stations,  and  in  the 
main  alternating-current  mo¬ 
tors,  about  too  in  all,  are  used, 
varying  in  size  from  i  hp  to 
600  hp.  For  certain  mills,  how¬ 
ever,  it  was  found  to  be  far 
more  satisfactory  to  use  direct 
•current. 

h'or  this  purpose  and  for  the 
purpose  of  providing  auxiliary 
means  for  handling  the  load 
fluctuations  on  the  alternating- 
current  line  it  was  decided  to 
install  a  storage  battery  in  con¬ 
nection  with  a  motor-generator 
.set.  This  equipment  consists  of 
a  735-hp,  1 900- volt,  500  r.p.m., 
three-phase  synchronous  motor 
directly  connected  to  a  440-volt, 
1300-amp  direct-current  genera¬ 
tor  and  to  a  i6o-volt  booster;  a 
26-hp,  1 20- volt  exciter  operated 
by  an  asynchronous  three-phase 
motor,  and  a  storage  battery  of 
212  cells  rated  at  1406  amp-hr. 


Arrangement  of  Direct-Current  Auxiliary  Equipment  In  Rolling  Mill. 


Through  the  booster,  which  is  controlled  by  a  Thury 
regulator,  the  battery  is  charged  or  discharged,  the  motor- 
generator  set  at  the  same  time  either  taking  energy  from  or 
supplying  it  to  the  alternating-current  line  and  in  this  way 
keeping  the  load  on  the  power  station  constant.  A  novel 
feature  in  this  arrangement  is  that  the  Thury  regulator 
•directly  controls  the  exciting  current  of  the  booster,  when. 


For  starting  use  is  made  of  an  oil-insulated,  water-cooled 
rheostat.  The  efficiency  of  each  motor  is  92.5  per  cent  at 
normal  speed  and  slightly  less  at  high  speeds.  Motors  and 
instruments  are  inclosed  in  rooms,  into  which  fresh  air  is 
forced  by  means  of  fans.  The  air  in  rolling  mills  contains 
gases  which  have  a  corrosive  influence  on  certain  metal 
parts  of  the  motors  and  instruments. 
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A  “  LIVE  ”  WINDOW  DISPLAY. 


Crowils  were  attracted  in  front  of  the  Emporia  (Kan.) 
Railway  &  Light  Company’s  office  recently  by  the  spectacle 
of  a  wild  squirrel  besporting  himself  among  the  autumn 
leaves  and  branches  with  which  the  window  was  decorated. 
Near  by  was  a  placard  bearing  the  legend:  “The  squirrel 
is  after  the  man  who  won’t  have  his  house  wired  for  elec¬ 
tricity’’ — leaving  to  the  public’s  imagination  and  its  ac¬ 
quaintance  with  slang  all  further  explanation  of  the  small 
rodent's  interest  in  such  an  unfortunate  member  of  the 
human  family.  Another  card  read :  “The  fall  season  is 
here,  so  is  our  fall  house-wiring  campaign.”  This  simple 
“live”  display  aroused  even  greater  curiosity  and  interest 
than  many  more  elaborate  window  dressings,  according  to 
Mr.  C.  A.  Bergen,  contract  agent,  although  it  must  be 
added  that  the  squirrel  nibbled  the  corners  off  of  most  of 
the  accessible  woodwork  in  the  front  of  the  office. 


REMOTE-CONTROL  SWITCHES  FOR  FLAT-RATE 
SIGNS. 


The  Topeka  (Kan.)  Edison  Company  operates  a  number 
of  flat-rate  signs,  turning  these  on  at  dusk  and  off  at  10 
o’clock,  except  Saturday  night,  when  they  are  burned  until 
1 1 :30  p.  m.  When  controlled  and  switched  by  hand,  as  for¬ 
merly,  the  company  received  the  usual  complaints  because 
one  sign  was  turned  on  before  another  or  off  before  some 
one  else’s,  as  the  patrolman  progressed  on  his  rounds.  This 
unavoidable  dissatisfaction  is  now  ended  and  the  salary 
of  the  patrolman,  $20  per  month,  is  saved  by  switching  all 
the  signs  from  a  central  point  by  means  of  electromagnet 
contactors. 

Shell-type  electromagnets  are  used  in  the  switches,  the 
outer  dimensions  of  the  magnetic-return  casing  being  4  in. 
long  by  3  in.  in  diameter.  The  plunger  has  i-in.  travel  in 
the  i-in.  brass  tube  in  which  it  slides.  Two  and  one-third 
pounds  of  No.  25  black  enameled  magnet  wire  are  used  in 
each  coil.  A  brass  rod  connects  the  plunger  with  the  leaf¬ 
spring  contactors,  which  are  supplemented  by  carbon  blocks 
to  take  any  arcs  that  form  on  breaking  the  circuit.  Mr. 
J.  E.  Gossett,  electrical  foreman,  who  laid  out  the  scheme. 
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Controlling  Flat-Rate  Signs  with  Magnet  Switches. 


is  provided  with  a  predetermined  resistance  which  can  be 
inserted  in  the  pilot  circuit  after  the  switches  have  been 
closed,  reducing  the  current  per  coil  to  0.5  amp.  This  is 
ample  to  hold  the  contacts  in  position.  As  shown  in  the 
sketch,  to  light  the  signs  the  controlling  switch  is  closed,  the 
resistance  switch  having  already  been  closed.  The  latter 
is  then  opened,  inserting  resistance  to  cut  the  holding  cur¬ 
rent  down  to  normal  value  so  that  the  magnets  will  not  heat. 
A  master  clock  switch  is  now  being  arranged  to  control  the 
sign  circuits,  avoiding  all  hand  manipulation.  Fifteen  large 
signs  are  now  operated  by  the  Topeka  pilot-wire  circuit, 
which  is  nearly  a  mile  in  length. 


RESULT  OF  A  GRILL  CAMPAIGN. 


Recently  twenty-two  of  the  smaller  Byllesby  properties 
held  a  campaign  of  one  week’s  duration  to  place  electric 
grills.  Reports  received  show  that  174  grills  were  placed 
during  the  period,  the  greater  part  of  which  were  sold 
directly  through  the  newspaper  advertising  employed,  al¬ 
though  in  some  few  cases  personal  solicitation  which  fol¬ 
lowed  newspaper  advertising  was  responsible  for  sales. 
The  plan  followed  was  a  coupon  scheme,  making  it  neces¬ 
sary  for  the  purchaser  to  present  a  coupon  clipped  from  one 
of  the  advertisements  in  order  to  secure  the  reduced  price 
on  the  grill.  Besides  the  grills  sold,  about  150  inquiries 
were  received,  and  since  the  campaign  twenty  grills  have 
been  sold,  some  of  the  sales  being  directly  traceable  to  the 
newspaper  campaign.  The  San  Diego  Consolidated  Gas  & 
Electric  Company,  San  Diego,  Cal.,  and  the  Oklahoma  Gas 
&  Electric  Company,  Oklahoma  City,  each  disposed  of 
thirty-two  grills. 


LOAD  CURVES  OF  A  PUBLIC  GARAGE. 


The  accompanying  load  curve  (Fig.  i)  shows  the  demand 
characteristics  of  a  prosperous  Chicago  garage  stabling 
seventy-five  electric  pleasure  vehicles.  This  record  is  for 
August,  1912,  during  which  month  the  garage  consumed  a 


estimates  the  cost  of  these  magnet  switches  to  be  about 
$6  each. 

Extending  through  the  business  district  is  a  No.  6  iron 
pressure  wire  which  is  used  as  the  pilot  circuit  and  tapped 
in  multiple  to  the  magnet  windings.  Each  coil  has  a  resist¬ 
ance  of  about  no  ohms  and  at  no  volts  takes  i  amp,  which 
closes  the  contact  vigorously.  A  smaller  current  will  hold 
the  plunger  in  the  closed  position  so  that  the  control  point 


total  of  13.864  kw-hr.,  with  a  maximum  demand  of  62  kw. 
This  peak,  it  will  be  observed,  occurred  shortly  after  mid¬ 
night  and  the  rest  of  the  charging  load  is  almost  wholly 
of  an  off-peak  character.  For  the  month  the  load-factor 
was  30  per  cent.  The  garage  referred  to,  said  Mr.  George 
H.  Jones,  Commonwealth  Edison  Company,  Chicago,  be¬ 
fore  the  Illinois  Electrical  Association  at  Peoria,  Oct.  22, 
is  supplied  with  central-station  energy  under  a  “limited- 
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hour”  contract  which  permits  charging  to  be  done  any  time 
of  the  day  during  the  summer  months,  but  in  winter  limits 
the  use  to  the  off-peak  hours  between  8  p.  m.  and  4  p.  m. 

For  “boosting”  truck  and  vehicle  batteries  during  the 
noon  hour,  giving  them  a  freshening  charge  to  continue  the 
day’s  work,  a  considerable  12-to-i -o’clock  load  can  be 


Fig.  2 — Monthly  Variation  In  Consumption  by  Public  Garage. 


developed,  continued  Mr.  Jones,  useful  to  fill  in  the  lunch- 
hour  depression  in  the  central-station’s  load  curve. 

Fig.  2  shows  the  variation  in  monthly  consumption  of 
the  garage  in  Fig.  i,  taken  from  January  to  September, 
1912.  The  effect  of  bad  weather  in  March  is  very  apparent 
on  the  consumption  for  that  month.  August,  again,  shows 
a  marked  depression,  probably  due  to  the  absence  of  owners 
of  vehicles  on  their  vacations. 


THEFT  OF  ELECTRICITY. 

I'wo  convictions  were  obtained  recently  of  persons 
charged  with  stealing  electricity  from  the  Union  Electric 
Eight  &  Power  Company  of  St.  Louis.  Louis  Boulter,  a 
shoemaker,  was  one  of  the  defendants,  and  John  C.  Hoefer, 
who  conducts  a  lunch  room  at  1231  North  Nineteenth 
Street,  was  the  other. 

On  April  23,  1912,  it  was  discovered  by  special  inspectors 
for  the  company  that  Boulter  was  using  three  i6-cp  in¬ 
candescent  lamps  in  his  store,  connection  being  made  to  the 
wires  of  the  company  in  the  basement  without  the  knowl¬ 
edge  or  consent  of  the  company.  Boulter  was  arrested  by 
two  police  detectives  on  April  25,  the  charge  being  violation 
of  the  Missouri  statute  relating  to  theft  of  electrical  energy. 

Boulter  employed  attorneys  to  defend  him  in  this  case. 
He  testified  that  the  lamps  were  not  connected  to  the  wires 
of  the  Union  Electric  Light  &  Power  Company  but  to  the 
wires  of  the  Laclede  Gas  Company,  and  that  the  lamps 
were  not  used  for  illuminating  his  store  but  for  testing  his 
motor.  However,  a  jury  of  twelve  business  men,  after 
hearing  the  testimony,  returned  a  verdict  of  “guilty”  against 
the  defendant  and  assessed  a  fine  of  $50  and  costs,  the  whole 
amounting  to  $71.35,  which  was  paid  Oct.  26.  The  de¬ 
fendant  tried  hard  to  have  the  court  grant  him  a  new  trial, 
but  this  motion  was  overruled  by  Judge  Victor  Falken- 
hainer.  Division  No.  2,  Court  of  Criminal  Correction,  who 
heard  the  case. 

The  other  defendant,  John  C.  Hoefer,  was  arrested  on 
Sept.  5,  1912,  by  Detectives  Boyle  and  McLaughlin,  of 
Police  Headquarters,  for  stealing  electricity  by  connecting, 
two  small  wires  or  jumpers  around  his  meter.  When 
Hoefer’s  case  was  called  before  Judge  Calvin  Miller,  Court 
of  Criminal  Correction,  the  defendant  said  that  on  the 
evening  of  Sept.  5,  when  the  two  detectives  and  an  in¬ 
spector  for  the  company  called  at  his  restaurant  and  ordered 
a  sandwich  each,  he  thought  that  he  was  being  visited  by 
three  bandits.  Becoming  frightened,  he  declared  that  he 


did  not  know  what  he  was  doing  when  he  stepped  upon  a 
chair  and  removed  the  jumpers.  Judge  Miller,  after  listen¬ 
ing  to  his  story  and  to  the  story  of  the  witnesses,  saw  fit  to 
sentence  Hoefer  to  serve  ten  days  in  the  city  jail  and  also 
to  pay  a  fine  of  $50  and  costs. 


SALE  OF  SHOPWORN  ENERGY-CONSUMING 
DEVICES. 

.\  novel  sale  of  household  electrical  devices  has  been  in¬ 
stituted  by  the  Louisville  Lighting  Company,  of  Louisville, 
Ky.,  in  the  course  of  a  campaign  for  increasing  the  domestic 
consumption  of  energy  in  the  Falls  City.  In  rearranging 
and  restocking  the  gas  and  electric  display  rooms  at  the 
headquarters  of  the  company,  31 1  West  Chestnut  Street,  a 
quantity  of  shelf-worn  supplies  was  assembled,  including 
e.xtensive  assortments  of  electric  stoves,  irons,  lamps, 
toasters  and  other  utensils.  The  company  determined  to 
dispose  of  this  stock  and  inaugurated  a  big  bargain  sale, 
doing  some  newspaper  advertising  w'hich  would  be  a  credit 
to  the  most  progressive  department  store.  As  the  result, 
most  of  the  shopworn  surplus  has  been  disposed  of,  and 
every  customer  is  presumably  using  just  so  much  more 
electrical  energy. 

DIRECT  AND  INDIRECT  PROFITS  OF  AN 
APPLIANCE  SALES  CAMPAIGN. 

To  be  successful,  the  sales  department  must  create  a 
desire  on  the  part  of  the  central  station’s  customers  to  pur¬ 
chase  and  use  electrical  appliances  of  all  kinds.  A  good 
way  to  do  this,  said  Mr.  C.  L.  Ow'en,  Springfield,  Ill.,  in  a 
paper  before  the  recent  Illinois  convention,  is  to  specialize 
on  some  one  device  each  month  during  the  discount  or  pay¬ 
ing  period.  Take  everything  else  out  of  the  window,  he 
advised,  and  arrange  the  display  in  such  a  way  as  to  let  the 
public  know  something  out  of  the  ordinary  is  being  done. 
Reduce  the  price  of  the  “special”  for  the  sale  period ;  run 
one  or  two  advertisements  in  the  daily  papers  and  attach 
stickers  to  the  monthly  bills  or  have  some  printed  in  con¬ 
nection  with  the  bills,  calling  the  consumer’s  attention  to 
the  appliance  and  price. 

The  best  method  of  selling  electrical  appliances  is  the 
campaign  method.  Specialize  on  one  appliance,  for  ex¬ 
ample,  flatirons.  Get  together  enough  solicitors  to  cover 
customers’  residences  in  about  thirty  days.  Get  solicitors 
from  the  home  city;  don’t  get  professionals  unless  they  are 
direct  from  a  large  manufacturing  house.  Have  them  meet 
in  the  company’s  office.  Give  them  a  good  friendly  talk. 
Treat  them  as  friends. 

The  question  arises:  Is  it  better  to  pay  the  solicitors  a 
certain  amount  per  day  and  commission,  or  straight  com¬ 
mission?  From  his  own  experience,  Mr.  Owen  is  con¬ 
vinced  that  the  straight-commission  basis  is  the  best  plan. 
.Assume  that  the  local  community  has  15,000  population, 
or  say  30,000.  Assume  also  there  are  1500  consumers,  or 
say  3000.  Two  hundred  irons  are  sold  during  the  cam¬ 
paign.  The  original  price  was  $4.50,  but  they  are  sold  for 
$4  during  the  campaign.  The  solicitors  are  paid  50  cents 
per  iron.  That  leaves  $3.50.  Printing,  advertising  and 
other  incidentals  cost  50  cents  per  iron,  which  leaves  $3. 
The  irons  laid  down  cost,  say,  $2.90.  The  profit  on  the 
campaign  is  $20.  This  is  not  very  much. 

But  now  look  at  the  estimated  results.  The  iron  will  be 
used  at  least  once  a  week  for  fifty-two  weeks.  Assume  the 
average  ironing  hours  are  eight  per  week.  Taking  10  cents 
as  the  average  rate  per  kilowatt-hour.  200  irons  each  con¬ 
suming  500  watt-hours  eight  hours  per  week,  fifty-two 
weeks  per  year,  there  results  200X500X8X52X10 
cents  =  $4,160. 
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TESTING  SWITCHBOARD  OF  ALTERNATING-CUR-  AN  ELECTRIC  POPCORN  WAGON  AND  AN  ALCOHOL 
RENT  AND  DIRECT-CURRENT  METERS.  ACCIDENT. 

I‘or  testing  its  alternating  and  direct-current  meters  the  An  enterprising  street  merchant  of  Manhattan,  Kan.,  has 
1  opeka  Edison  Company  makes  use  of  a  special  switchboard  an  attractive  popcorn  wagon  lighted  with  eight  8-cp  lamps 
novel  in  several  respects.  1  he  five  marble  panels  carry  instead  of  the  usual  flaring  gasoline  torches.  Even  the 
the  indicating  instruments  and  switch  connections,  while  customary  miniature  engine  for  the  corn  popper  is  replaced 
beneath,  pivoted  from  the  supporting  frame,  are  two  swing-  by  a  yi-hp  motor.  The  local  electric  company  at  present 
brackets  of  i^S-in.  iron  pipe,  one  carrying  a  tool  drawer  has  a  plug  drop  to  the  main  switch,  fuse  panel  and  meter, 
and  the  other  a  meter  rest  for  each  tester’s  position. 

Standard  pipe  fittings  have  been  used,  reamed  smooth  to 
give  bearing  surfaces.  The  meter-rest  arm  is  not  only 
pivoted  at  its  support,  but  has  its  perpendicular  mounting 
board  also  swiveled,  so  that  the  meter  can  be  moved  about 
to  any  position.  One  side  of  the  hard-wood  board  is  ar¬ 
ranged  with  adjustable  slides  adapted  to  receive  any  width 
of  meter,  which  has  only  to  be  dropped  into  place.  The 
reverse  side  is  fitted  with  a  supporting  screw  for  hanging 
other  types  of  meters.  The  movable  drawer  can  be  swung 
to  either  side  of  the  meter  arm  and  is  useful  as  a  resting 
place  for  test  apparatus,  besides  its  purpose  as  a  container 
for  small  tools  and  parts. 

Although  rotating  standards  are  used  in  testing,  whenever 
possible,  for  making  comparisons  with  indicating  instru¬ 
ments  the  hand-wheel  rheostats  shown  have  been  found  _ _ 

extremely  convenient,  permitting  close  control  of  both  Light  and  Power  on  a  Popcorn  wagon, 

voltage  and  current,  which  can  be  fixed  at  the  exact  values 

for  which  the  meter  is  to  be  compared.  The  larger  rheostats  which  are  mounted  inside  the  cab.  Later  a  conduit  run  is 
are  inserted  in  the  current-carrying  circuit.  Direct-current  to  be  installed  beneath  the  sidewalk,  ending  in  a  receptacle 
pressure  is  taken  from  taps  around  a  series  group  of  in  the  curb.  Lighted  from  dusk  until  midnight,  this  wagon 
lamps  connected  across  the  6oo-volt  storage  battery.  With  consumes  about  20  kw-hr.  per  month. 

the  aid  of  the  rheostat,  the  pressure  at  the  instrument  Wood  alcohol  has  been  used  for  heating  the  corn  popper, 
terminals  can  be  adjusted  to  a  nicety,  saving  numerical  but  because  of  a  recent  serious  accident  which  nearly  caused 

calculations  and  corrections  and  making  the  test  results  the  death  of  the  popcorn  man  a  safer  means  of  heating  will 

direct  reading.  probably  be  sought.  A  leak  started  in  the  alcohol  tank. 

In  addition  to  this  the  Topeka  Edison  Company  has  a  and  the  fumes  soon  filled  the  tiny  cab,  overcoming  the  oper- 
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Meter-Testing  Board,  Topeka  Edison  Company. 


large  rotating  test  meter,  available  for  5  amp  to  100  amp 
at  no,  220  or  600  volts.  With  the  indicating  instruments 
in  the  central  panel,  tests  can  be  carried  up  to  1200  amp 
at  600  volts.  Local  meters  are  tested  at  intervals  inversely 
proportional  to  the  magnitude  of  the  customers’  consump¬ 
tions.  Thus  a  large  office  building  or  factory  whose  meter 
registration  affects  a  comparatively  large  revenue  logically 
receives  more  frequent  checking  than  that  of  a  small 
residence  customer  whose  minimum  is  seldom  or  never 
exceeded. 


ator.  No  one  knows  how  long  he  lay  on  the  floor  until  a 
customer  discovered  his  plight  and  broke  in  the  snap-locked 
door  to  release  him.  After  forty-five  minutes  of  vigorous 
resuscitation  he  was  brought  to  life,  but  he  spent  several 
weeks  in  the  hospital  in  a  serious  condition.  So  thoroughly 
has  the  poison  of  the  wood  alcohol  entered  his  system  that 
his  physicians  doubt  whether  he  can  ever  completely  re¬ 
cover.  The  accident  has  thus  cost  in  money  value  hundreds 
of  times  the  small  expense  for  a  safe,  simple  electric 
popper. 
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CONDUIT  VERSUS  OPEN  WORK  IN  PLACES  SUB¬ 
JECT  TO  MOISTURE,  CORROSIVE 
FUMES,  STEAM,  ETC.— V. 

By  F.  G.  Wai.uenfei.s. 

riif  shortcomings  of  the  various  systems  of  wiring 
applicable  to  places  subject  to  dampness  have  been  pointed 
out  in  previous  articles  in  this  series,  as  well  as  their 
advantages.  In  the  concluding  article  of  the  series  it  has 
been  thought  best  to  accentuate  the  advantages  of  conduit 
for  such  work  and  to  draw  attention  to  methods  for  avoid¬ 
ing  condensation.  Some  notes  on  conduit  installations 
which  have  given  good  service  are  also  appended. 


corrosion  and  make  the  ordinary  conduit  last  longer,  several 
electricians  have  painted  the  conduit  before  installing  it. 
Best  results  have  been  obtained  by  using  a  silicate  graphite 
paint.  Others  tried  insulating  paint  or  asphaltum  and  also 
obtained  good  results,  especially  where  the  conduit  was  ex¬ 
posed  to  the  steam  from  the  hog.  Still  others  have  painted 


Fig.  41 — Condensation  in  Conduit  Over  Boilers. 


CONDUIT. 

Up  to  the  present  time  ordinary  conduit  has  been  charged 
with  two  deficiencies,  corrosion  and  condensation,  that  could 
not  be  very  readily  overcome  with  the  grade  of  conduit  on 
the  market.  Whenever  ordinary  conduit  was  installed  in 
places  subject  to  moisture  and  corrosive  fumes  it  invariably 
corroded  and  scaled  off  very  readily,  leaving  only  the  shell 
of  the  conduit  hanging  on  the  wire.  In  this  state  the  insula¬ 
tion  of  the  wire  aiso  soon  broke  down,  making  the  installa¬ 
tion  hazardous. 

b'.xperiments  with  all  kinds  of  conduit  have  been  carried 
on  for  three  years  in  a  place  where  conditions  are  severest. 
With  the  different  kinds  of  conduit  a  piece  of  hot  galvanized 
water  pipe  was  also  installed,  after  being  closely  examined 
for  burrs  inside  the  pipe.  Strange  to  say,  all  the  conduit  was 
attacked  and  a  great  deal  of  it  was  completely  eaten  away, 
but  the  hot  galvanized  water  pipe  turned  white  and  is  still 
doing  service  for  a  motor,  having  three  alternating-current 
feeders  in  it,  and  it  looks  as  good  to-day  as  when  it  was 
installed.  Four  months  ago  50  ft.  of  lead-covered  flexible 
steel-armored  conductor  was  tried  in  the  same  place,  with 
water-tight  fittings,  and  a  recent  examination  showed  it  was 
corroded,  even  the  lead  straps  holding  the  cable  in  places 
being  pitted. 

The  success  attending  the  use  of  hot  galvanized  water 
pipe  caused  the  writer  to  visit  some  of  the  conduit  manu¬ 
facturers,  with  a  view  to  encouraging  them  to  manufacture 
a  hot  galvanized  conduit.  One  company,  however,  had  been 
experimenting  for  the  last  four  years  trying  to  put  a  hot 
galvanized  conduit  on  the  market  at  the  same  price  as  the 
other  conduit.  In  this  it  was  evidently  successful  and  pro¬ 
duced  a  hot  galvanized  pipe  that  could  withstand  seven  to 
ten  one-minute  dips  in  a  standard  solution  of  copper  sulphate 
at  a  temperature  of  65  deg.  Fahr.  Other  types  of  conduit 
do  well  if  they  can  withstand  five  one-minute  dips.  Last 
March  a  sample  of  the  hot  galvanized  conduit  was  nailed  to 
a  joint  in  the  glue  house  mentioned,  and  it  has  already 
turned  white,  which  is  a  sign  of  long  life,  no  corrosion 
being  visible  upon  a  recent  examination. 

CORROSION. 

Ordinary  conduit  has  given  fairly  good  results  in  many 
places  where  the  worst  conditions  of  moisture,  etc.,  prevail ; 
but  some  locations  are  more  severe  on  conduit  than  others. 
In  several  places  where  the  conditions  were  very  severe, 
the  conduit  being  subjected  to  steam,  ammonia  and  sulphur 
fumes,  about  every  fifth  piece  of  conduit  was  slightly  cor¬ 
roded  and  about  every  tenth  piece  of  length  was  corroded 
completely  through.  The  rest  of  the  conduit  turned  com¬ 
pletely  white  and  showed  no  signs  whatever  of  corrosion. 
This  shows  that  all  conduit  is  not  uniformly  treated  during 
the  process  of  manufacture,  because  then  none  of  it  would 
have  corroded.  It  also  shows  that  if  the  manufacturers 
exercised  more  care  they  could  turn  out  a  better  grade  that 
would  withstand  even  the  severe  conditions.  To  ward  off 


the  conduit  with  aluminum  paint  and  find  it  very  satisfactory 
in  a  place  where  ordinary  conduit  lasted  only  two  months. 

Despite  the  inequalities  of  ordinary  conduit  it  has  served 
fairly  well.  Of  course,  one  must  not  expect  too  much  from 
an  ordinary  soft-steel  pipe,  especially  in  places  where  condi¬ 
tions  are  very  severe.  Hot  galvanized  pipe,  however,  has 
persisted  in  places  where  the  ordinary  conduit  cannot  stand 
up  and  is  therefore  to  be  commended  for  packing-house 
work. 

CONUENS.tTION. 

Condensation  can  be  eliminated  in  a  conduit  installation 
in  two  ways — one  by  draining  the  conduit  between  outlets 


Fig.  42 — Intercepting  Air  Passages  In  Conduit. 


by  gravity  and  the  other  by  plugging  up  or  by  interrupting 
the  air  passages  in  the  conduit  at  positions  where  different 
temperatures  are  encountered. 

Where  steam  and  alternating  temperatures  prevail  con¬ 
densation  is  sure  to  exist,  and  in  such  a  case  the  conduit 
should  be  drained  between  the  outlets  by  installing  another 
outlet  with  one  or  two  holes  in  the  porcelain  cover  to  let 
the  water  out.  Referring  to  Fig.  43,  it  will  be  observed  that 
there  is  a  drain  outlet  between  the  two  lamp  outlets,  and 
also  that  the  conduit  has  a  drop  toward  the  drain  outlet  so 
the  water  can  run  out  by  gravity.  If  switch  legs. are  in¬ 


stalled  on  the  walls  or  columns,  a  hole  should  be  left  open 
in  the  bottom  of  the  box. 

Fig.  45  shows  the  same  method  of  draining,  when  the 
conduit  extends  from  a  room  with  a  temperature  of  75  deg. 
Fahr.  to  a  room  having  a  temperature  of  34  deg.  Fahr. 
Fig.  42  shows  another  method  whereby  condensation  can 
be  eliminated.  If  the  conduit  is  plugged  in  the  outlet  at  the 
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j>artitions,  as  shown,  then  there  will  be  no  condensation. 
Otherwise,  if  the  air  passage  were  not  interrupted,  the  hot 
and  cold  air  would  come  together  and  condensation  take 
place.  At  the  partition  an  outlet  box  is  installed  in  the 
conduit  system  and  the  pipe  is  plugged  up  and  carefully 
sealed  with  insulating  compound.  This  work  should  be 
very  carefully  done,  otherwise  if  there  is  only  a  small  air 
passage  condensation  will  take  place.  Fig.  44  shows  conduit 
risers  for  branch  circuits  from  a  passageway  w’ith  a  tem¬ 
perature  of  75  deg.  Fahr.  to  coolers  of  34  deg.  Fahr. 

Another  method  of  interrupting  the  system  is  to  end  with 
outlet  boxes  at  the  partition  and  piece  the  partitions  with 
open  wiring  through  porcelain  tubes.  This  method  is  not, 
however,  to  be  encouraged,  because  equal  results  are  ob¬ 
tained  with  the  former  methods,  and  of  the  three  draining  is 
preferable. 

CAST-IRON  OUTLET  BOXES. 

Cast-iron  outlet  boxes  should  be  installed  in  wet  places, 
because  a  steel  box  corrodes  too  readily.  The  conduit 
should  be  white-leaded  before  being  screwed  to  the  outlet 
boxes  or  jointed.  It  is  also  a  good  idea  to  provide  a  gasket 
between  the  cover  and  the  boxes,  so  as  to  keep  the  water 
from  the  joints  as  much  as  possible. 

I.EAD-COVEKEU  FLEXIBLE  STEEL- ARMORED  CABLE. 

Of  the  two  places  where  50  ft.  of  lead-covered  Hexible 
armored  cable  was  installed,  one  was  in  a  large  pickling 
establishment,  where  salt  water  condenses  on  the  ceilings 
and  walls.  The  cable  has  been  in  use  now  over  thirty 
months,  and  not  the  slightest  sign  of  corrosion  is  visible. 
The  other  50  ft.  of  cab’e  w'as  installed  in  a  glue  house,  and 
after  three  months’  use  was  corroded,  especially  that  por¬ 
tion  of  it  over  the  liquid  tanks.  In  a  glue  room  everything 
is  covered  with  an  acidulous  paste,  which  readily  attacks 
iron  and  steel,  but  galvanized  metal  withstands  the  sulphur 
and  ammonia  well.  Lead-covered,  steel-armored  cable, 
however,  has  been  very  serviceable  in  a  great  many  other 
places. 

CONDUIT  VERSUS  01*EN  WIRING. 

As  compared  with  regular  open  wiring,  such  as  two- 
piece  knobs  and  ordinary  code  wire,  conduit  is  ordinarily 
about  twdce  as  expensive. 

.^s  compared  with  the 
higher  class  of  open  wir¬ 
ing,  such  as  the  inverted 
“tee”  or  the  pin  and  insu¬ 
lator  system  using  3-32- 
in.  rubber-covered  wdre,  a 
conduit  installation  is 
cheaper,  the  pin  and  in¬ 
sulator  system  costing 
almost  twice  as  much. 

Comparing  conduit  work 
with  a  job  using  split 
knobs  on  running  boards, 
the  cost  would  be  about 
the  same.  Considering 
all  the  good  points  of  the 
best  open  wiring  and  not 
mentioning  the  hazardous 
ones,  from  an  under¬ 
writer’s  viewpoint  a  hot 
galvanized  conduit  instal¬ 
lation,  properly  installed,  c.  «  *1,  »  a 

.  >  I  I  j  Fig.  44 — Method  of  Avoiding 

IS  at  least  100  per  cent  Condensation, 

better. 

IN.STANCES  OF  CO.NDENSATION  IN  CO.NDUIT. 

In  order  to  show  the  effect  of  condensation  in  conduit,  it 
may  be  advisable  to  cite  a  few  cases  that  have  actually 
caused  trouble  to  packing-house  installations  in  practice. 
In  these  cases  the  water  was  trapped  in  the  conduit  at  its 
lowest  point  and  in  time  the  insulation  on  the  conductors 


rotted  and  broke  down,  resulting  in  a  short-circuit  or  a 
ground  which  burned  a  hole  in  the  conduit.  The  worst  cases 
have  happened  at  service  entrances.  At  these  points  the 
conductors  enter  the  building  in  conduit,  there  being  no 
fuse  between  the  transformer  and  the  fused  service  switch. 
If  a  short-circuit  or  a  ground  occurred  between  these  two 
devices,  it  would  have  to  burn  itself  clear  either  by  melting 

the  wires  or  by 
puncturing  the  con¬ 
duit.  On  the  other 
hand,  if  water  col¬ 
lects  in  a  conduit 
where  the  circuits 
are  equipped  with 
fuses,  the  fuses  pro¬ 
vide  the  protection 
desired,  in  case  the 
regular  fuse  has  not 
been  replaced  with 
a  strip  of  metal  or 
copper  wire. 

In  one  case  of 
Fig.  45— Method  of  Draining  Conduit.  condensation  which 

happened  in  a  base¬ 
ment  ceiling  over  some  boilers,  the  service  wires  in  conduit 
entered  the  building  at  the  ceiling  of  the  first  floor  and 
passed  to  a  fairly  tight  cabinet  in  a  cold  room  on  the  wall 
about  5  ft.  above  the  first  floor,  where  was  installed  the 
fused  service  switch.  The  conduit  ran  from  the  cabinet 
through  the  basement  ceiling  and  along  the  ceiling  over  some 
boilers  to  a  distributing  cabinet.  When  cold  weather  came 
the  fuses  in  the  service  cabinet  blew  continually.  Investiga¬ 
tion  showed  that  some  of  the  conduit  over  the  boilers  was 
full  of  water.  This  was  due  entirely  to  condensation. 
Cold  air  entered  at  the  service  pipe  and  traveled  down 
through  the  service  cabinet,  then  continued  until  it  en¬ 
countered  the  hot  air  in  the  conduit  above  the  boilers.  The 
temperature  in  the  basement  was  very  high  and  on  the  first 
floor  it  was  very  low,  and  the  consequence  was  that  con¬ 
densation  took  place  when  the  hot  and  cold  air  met.  The 
trouble  was  eliminated  by  providing  an  outlet  box  with  a 
V2-in.  hole  in  the  cover,  directly  where  the  conduit  entered 
the  ceiling  of  the  basement.  (See  Fig.  41.) 

In  another  case  the  service  wires  entered  a  room  that 
was  very  hot  and  steamy.  The  circuits  for  the  lamps  in  this 
room  were  wired  in  conduit  which  came  from  the  cut-outs 
in  the  main  or  service  cabinet.  The  result  was  that  the  cold 
air  entered  the  service  conduit  from  the  outside  and  trav¬ 
eled  along  until  it  entered  the  cabinet,  and  here  it  dif¬ 
fused  itself  into  all  the  warm  conduits  in  the  room,  the 
condensation  gathering  at  the  lowest  part  of  the  pipe  sys¬ 
tem.  The  trouble  was  remedied  by  providing  an  outlet 
box  at  the  point  where  the  conduit  entered  the  inside  of  the 
room  and  plugging  the  entering  pipe  with  compound.  (See 
Fig.  42.) 

If  conduit  is  bent  around  the  beams  of  a  room  that  is 
steamy  and  is  subjected  to  alternating  temperatures,  con¬ 
densation  is  sure  to  take  place,  and  the  water  will  be  trapped 
at  the  bends.  The  best  remedy  is  to  provide  a  “tee”  con- 
dulet  or  outlet  box  at  the  bend,  to  act  as  a  drain. 

To  drain  conduit  some  electricians  may  attempt  to  drill 
holes  in  the  pipe  at  the  lowest  point  in  the  line.  This  should 
not  be  allowed,  because  a  hole  drilled  through  the  shell  of 
the  conduit  will  expose  the  plain  steel,  which  is  not  gal¬ 
vanized,  and  in  a  very  short  time  the  hole  will  be  corroded 
shut,  thereby  ending  its  usefulness,  and  at  the  same  time 
damaging  the  conduit. 

INSTALLATION  OF  CONDUIT. 

In  the  past  ordinary  conduit  has  been  used  exclusively, 
with  very  good  results,  for  all  signal  wiring  in  the  Chicago 
territory.  It  is  also  understood  that  the  managements  of 
several  large  packing  plants  in  a  Western  city  allow  only 
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conduit  to  be  installed  in  their  plants.  In  New  York  it  is 
claimed  that  exposed  conduit  lasts  from  five  to  seven  years, 
and  if  the  proper  kind  of  conduit  is  used  and  is  properly 
installed  it  should  last  just  as  long  elsewhere.  The  follow¬ 
ing  are  names  of  places  where  conduit  has  been  installed, 
with  remarks  as  to  the  life  and  condition  of  the  conduit: 

Cold-Storage  Warehouse. — Enameled  conduit  was  in¬ 
stalled  seven  years  ago  as  an  experiment.  Some  of  the  con¬ 
duit  was  run  continuously  from  the  cabinet  in  the  passage¬ 
way  where  the  temperature  was  about  68  deg.  Fahr.  to  the 
cold-storage  rooms  having  a  temperature  10  deg.  below 
zero.  Some  of  the  conduit  was  plugged  shut  at  the  parti¬ 
tion  in  the  passageway.  All  the  conduit  is  in  good  condi¬ 
tion  ;  in  fact  it  all  looks  like  new,  and  there  is  no  condensa¬ 
tion  or  corrosion  in  either  case.  This  is  probably  due  to 
the  extreme  cold  condition. 

Cooler  or  Hanging  Rooms. — This  is  a  room  where  the 
cattle  hang  and  steam  after  being  killed.  Sherardized  con¬ 
duit  is  plugged  at  the  partitions  as  shown  in  Fig.  42.  In 
three  years  no  condensation  or  corrosion  is  visible. 

Tank  Rooms. — In  these  places  the  offal  of  the  plant  is 
boiled  over  into  fertilizer  by  a  process  in  which  sulphur  and 
ammonia  are  used.  The  steam  readily  attacks  metals.  The 
particular  building  in  question  is  constructed  of  reinforced 
concrete.  Exposed  sherardized  and  galvanized  conduit  was 
used  for  wiring  and  was  installed  two  and  one-half  years 
ago.  Ninety  per  cent  of  both  types  approximately  turned 
white  and  are  doing  good  service;  the  other  10  per  cent  of 
both  types  of  conduit  was  practically  eaten  away.  This 
installation  was  made  in  the  usual  way  and  was  not 
drained  or  plugged.  It  might  be  well  to  bring  out  the 
fact  that  the  90  per  cent  is  holding  out  pretty  well  and  that 
a  long  life  is  assured  after  the  metal  turns  white.  The 
other  10  per  cent  was  very  easily  replaced  with  little  cost. 

Glue  House. — Thus  far  no  kind  of  conduit,  except  some 
hot  galvanized  water  pipe,  used  as  an  experiment,  has  been 
able  to  withstand  the  attacks  of  fumes  in  this  place.  Every 
kind  of  conduit  on  the  market  was  tried  but  all  corroded 
rapidly.  A  section  of  hot  galvanized  water  pipe  has  been 
in  service  three  years,  and  since  it  has  turned  white  it  will 
probably  last  many  more  years.  This  experiment  has  dem¬ 
onstrated  that  hot  galvanized  pipe  is  what  must  be  installed 
to  withstand  successfully  the  severest  conditions  encoun¬ 
tered  in  packing-house  work. 

Borax  Mill. — .\bout  three  years  ago  a  room  in  which 
borax  liquid  is  allowed  to  steam  and  crystallize  was  wired 
in  enameled  conduit.  The  installation  is  still  in  excellent 
condition  and  no  corrosion  whatever  is  visible. 

Canning  Department. — A  canning  department  was  wired 
with  enameled  conduit  and  cast-iron  boxes  seven  years  ago. 
Very  recent  inspection  revealed  that  the  conduit  was  only 
slightly  attacked  over  the  boiling  tanks.  The  rest  was  in 
■excellent  condition. 

Pickling  Department. — In  this  place  salt  water  is  con¬ 
tinually  condensed  on  the  ceilings  and  walls.  Enameled 
conduit  and  galvanized  conduit  have  been  installed  fifteen 
months  and  drained  as  shown  in  Fig.  43.  Both  are  in 
excellent  condition,  and  no  grounds  have  occurred  yet.  In 
another  instance  lead-sheathed,  flexible-steel  armored  con¬ 
ductors  have  been  in  use  over  thirty  months  and  are  still  in 
very  good  condition. 

Fertiliser  Rooms. — Several  are  wired  in  conduit  but  not 
in  damp  or  wet  places.  Any  first-grade  conduit  should  give 
good  satisfaction.  Wet  fertilizer  attacks  all  conduits  very 
readily. 

Hair  House. — Conduit  has  given  good  results  with  cast- 
iron  boxes,  except  in  dyeing  rooms  or  in  damp  places.  With 
liot  galvanized  conduit,  properly  drained,  it  should  be  feasi¬ 
ble  to  wire  every  part  of  a  hair  house  in  conduit. 

Oleo  and  Oil  Houses. — Conduit  gives  excellent  results 
wherever  there  is  plenty  of  grease.  Over  the  scrap  kettles 
steam  had  caused  some  trouble,  but  if  the  proper  conduit  is 
employed  and  drained  no  trouble  should  ensue. 


TUNGSTEN  POST  FOR  KANSAS  CITY’S  “WHITE 
WAY’’  LIGHTING. 


Seven  miles  of  Kansas  City’s  downtown  streets  are  at 
present  lighted  by  1500  trolley-post  brackets,  each  carrying 
three  150-watt  tungsten  lamps  in  a  single  clear-glass  inclos¬ 
ing  globe,  besides  one  i6-cp  carbon 
unit  pointed  upward.  For  several 
years  a  more  ornamental  fixture  has 
been  sought  by  leading  citizens,  and 
as  the  result  of  recent  competitive 
exhibits  an  official  design  has  now 
been  selected.  To  this  pattern  all 
future  installations  will  be  required 
to  conform  in  order  to  receive  a  city 
permit.  The  approved  design  is  il¬ 
lustrated  herewith,  and  was  submit¬ 
ted  by  the  Tilk  Ornamental  Iron 
Works  Company,  Kansas  City. 
Messrs.  Wilde  &  Wight,  architects, 
designed  the  post.  The  patterns 
have,  however,  been  acquired  by  the 
city  so  that  the  manufacture  of  the 
posts  will  be  thrown  open  to  all. 
While,  of  course,  local  property 
owners  can  in  no  way  be  forced  to 
substitute  for  their  present  fixtures 
posts  of  the  new  design,  it  is  the 
plan  that,  as  from  time  to  time  new 
installations  are  erected  or  old  ones 
replaced,  these  approved  patterns 
shall  be  employed,  resulting  ulti¬ 
mately  in  a  uniform  ornamental 
lighting  system  for  the  entire  city. 

The  designs  accepted  from  the 
competitive  exhibits  submitted  in¬ 
clude  both  complete  five-lamp  stand¬ 
ards  and  bracket  arms  for  trolley 
posts.  The  standards,  to  be  used  on 
struts  without  trolley  lines,  are  of 
Tungsten  Standard  for  slender  and  graceful  proportions  and 
Kansas  City.  carry  five  upturned  loo-watt  lamps 

13  ft.  above  the  sidewalk.  The 
base  is  13  in.  in  diameter,  and  the  distance  measured 
across  the  pairs  of  smaller  lo-in.  globes  is  2  ft.  10  in. 
Delivered  at  the  curb  and  completely  equipped  these  five- 
lamp  standards  will  cost  $50  each.  This  outlay  is  met 
by  the  abutting  property  owners.  The  Kansas  City  Electric 
Light  Company  will  make  the  installations  and  will  be  paid 
by  the  city  $32.50  per  post  per  year  as  at  present. 

The  selection  of  the  Kansas  City  “white-way”  designs 
was  made  by  a  committee  representing  local  improvement 
associations,  the  Municipal  Art  League  and  city  officials. 
.\fter  a  comparison  of  upturned  and  down-pointed  lamps 
the  committee  chose  the  inverted  units  as  shown. 


LICENSING  JOURNEYMEN  WIREMEN  AT  OMAHA. 


For  a  number  of  years  all  electrical  contractors  doing 
business  in  Omaha,  Neb.,  have  been  required  by  the  city 
electrical  department  to  submit  to  examination  as  to  their 
competency  before  receiving  the  license  which  is  demanded 
of  those  doing  electrical  work.  The  same  plan  of  licensing 
has  during  the  present  year  been  extended  to  journeymen, 
who  are  now  required  to  pass  an  examination  consisting  of 
oral  questions  propounded  by  members  of  an  examining 
board.  This  board  is  made  up  of  a  contractor,  a  journey¬ 
man  and  the  city  electrician,  Mr.  Waldemar  Michaelsen. 
.\n  applicant  for  a  journeyman’s  license  must  first  give 
evidence  of  three  years’  practical  experience  as  a  wire- 
man’s  helper.  The  fee  for  examination  and  permit  is  $1, 
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renewals  of  an  cxistinjj  permit  being  made  for  50  cents 
from  year  to  year  witliout  further  examination.  In  case 
an  ai)])licant  fails  on  examination  he  can  appear  again 
after  six  months  for  re-examination.  The  hoard  meets  once 
a  month,  and  its  inciuiries  are  chiefly  of  a  practical  nature 
designed  to  ascertain  whether  the  applicant  knows  the 
essentia's  of  the  wiring  craft.  The  city  ordinance  pre¬ 
scribes  a  fine  of  $10  for  any  journeyman  doing  electrical 
work  without  a  license. 


VIADUCT  LIGHTING  AT  DES  MOINES. 


Hardly  a  bridge,  viaduct  or  other  roadway  structure  is 
now  designed  or  built  without  being  completely  ec^uipped 
with  tungsten  lighting  ])osts  at  every  convenient  pillar  or 
balustrade.  The  effect  is  beautiful  both  by  day  and  by 
night  and  contributes 
also  to  a  higher  stand¬ 
ard  of  illumination  that 
was  much  needed  on 
older  structures  of  the 
kind.  The  new  Seventh 
Street  viaduct  crossing 
the  railroad  yards  at 
Des  Moines,  la.,  is  of 
reinforced  concrete, 
nearly  1500  ft.  long 
and  40  h.  high.  At 
intervals  of  75  ft.  along 
the  massive  balustrade 
are  mounted  6  -  ft. 
pressed  -  steel  I  a  m  p 
.standards,  each  carry¬ 
ing  a  single  lamj)  in¬ 
closed  in  a  i6-in.  frost¬ 
ed  ball.  Altogether 
there  are  thirty-eight 
of  these  single-lamp  ])osts.  while  eight  four-lamp  posts 
mark  the  limits  of  the  inclined  approaches,  two  being  placed 
at  the  ui)per  and  lower  ends  of  the  ascents. 


Seventh  Street  Viaduct  at  Des  Moines 


ST.  LOUIS  “WHITE  WAY”  LAMP. 

On  Oct.  I  the  Union  Electric  Light  &  Power  Company 
of  St.  Louis  began  a  campaign  for  the  introduction  of  a 
tungsten  lamp  fixture  of  its  own  design  which  it  styles  the 
“St.  Louis  White  Way  lamp,’’  and  which  is  illustrated 


St.  Louis  “White  Way"  Lamp. 

herewith.  The  lamp  used  is  of  250,  400  or  500-watt  size. 
The  outfit  is  put  out  on  a  maintenance  basis  of  $1.50  a 
month,  without  charge  for  installation,  the  customer  paying 
also  for  the  energy  consumed.  The  fixture  is  also  sold 
outright,  installed  and  connected  to  existing  wiring.  The 
fixture  is  particularly  effective  in  displacing  the  so-called 
“gas  arcs’’  for  both  outside  and  inside  service. 


COMBINED  LIGHTING  AND  POWER  DISTRIBUTION 
WITH  LIGHTING  VOLTAGE  REGULATION. 


By  using  open-delta  transformer  groupings  for  supplying 
its  motor  customers  and  at  the  same  time  regulating  one  of 
these  phases  for  lighting  distribution,  the  Lawrence  (Kan.) 
Railway  &  Light  Company  makes  a  pair  of  transformers  do 
the  work,  which  usually  requires  four  or  more.  As  the 
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Combined  Lighting  and  Power  Distribution  with  Regulated 
Lighting. 


motor  loads  carried  are  small,  the  lighting-feeder  regula¬ 
tion  obtained  is  thoroughly  satisfactory  and  the  lighting 
l)hases  are  so  rotated  as  to  balance  the  system.  The  east 
and  west  circuits  shown  in  the  sketch  are  brought  up  alleys 
in  their  respective  sides  of  town,  the  third  line  being  a  long 
feeder  which  delivers  bus  voltage  to  North  Lawrence, 
Northwest  Lawrence  and  Haskell,  outlying  districts. 


RECENT  TELEPHONE  PATENTS. 


INTERCOMMUNICATING  SYSTE.MS. 

Two  jiatents  for  intercommunicating  .systems  have  been 
granted  to  Mr.  E.  R.  Corwin,  of  Chicago,  the  patents  being 
assigned  to  the  Corwin  Telephone  ^Manufacturing  Com- 
l)any.  In  both  of  these  systems  a  relay  is  introduced  at  each 
station  to  prevent  the  connection  of  any  calling  station  with 
a  busy  terminal.  In  one  case  the  relay  controls  by  switching 
the  electrical  connections,  and  in  the  other  it  controls 
through  a  mechanical  engagement  of  its  armature  with  the 
switching  keys  to  block  their  action. 

PARTY-LINE  DETECTOR. 

Party-line  subscribers  are  annoyed  at  times  because  of 
undesired  stations  coming  in  on  the  connections.  It  is  the 
object  of  the  device  patented  by  Mr.  M.  M.  Wentworth,  of 
East  Denmark,  Maine,  to  notify  those  using  a  jiarty  line 
when  persons  at  other  stations  listen  to  the  conversation  and 
to  display  a  signal  indicating  just  what  station  has  cut  in. 
This  is  accomplished  by  causing  the  rising  switch-hook  to 
operate  a  signal  bell  at  its  own  station.  The  bell  hammer  is 
driven  by  a  slow-moving  sector,  the  projections  on  the  sector 
being  arranged  so  that  a  code  signal  is  given.  The  signal  is 
picked  up  and  impressed  on  the  line  by  the  transmitter  at  its 
own  station. 

TRANSMITTERS  AND  RECEIVERS. 

There  have  been  many  transmitters  designed  with  a  link¬ 
age  between  the  diaphragm  and  the  microphone  button.  In 
the  transmitter  designed  by  Mr.  G.  R.  Morris,  of  Buffalo, 
the  linkage  consists  of  a  spring  formed  into  a  square  frame¬ 
work.  One  corner  of  this  framework  is  attached  to  the 
middle  of  the  diaphragm,  an  opposite  corner  being  attached 
to  the  rear  or  bridge  piece.  To  the  two  remaining  corners 
two  inwardly  projecting  studs  are  attached  which  are  se¬ 
cured  to  the  two  electrodes  of  the  microphone  button.  The 
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plane  of  the  microphone  is  vertical  and  at  right  angles  to 
the  diaphragm.  When  the  diaphragm  is  deflected  the  dis¬ 
tortion  of  the  spring  frame  causes  the  microphone  electrodes 
to  approach  or  recede  from  each  other  as  the  case  may  be. 
An  advantage  claimed  for  this  type  of  transmitter  is  that 
the  eflficiency  is  not  affected  by  raising  or  lowering  the 
transmitter  arm. 

Mr.  S.  S.  Sonneborn,  of  Brooklyn,  has  obtained  a  patent 
for  a  special  mouthpiece  for  transmitters  designed  to  im¬ 
prove  the  sanitary  conditions.  The  mouthpiece  is  very  flat 
and  is  arranged  to  screw  into  the  face  of  the  transmitter  in 
the  usual  manner.  The  opening  in  the  mouthpiece  is  a  flat 
cone  with  the  apex  terminating  in  a  small  hole.  A  second 
conical-shaped  opening  is  formed  in  the  rear  of  the  mouth¬ 
piece  so  that  its  apex  will  register  with  that  of  the  front 
opening.  It  is  claimed  by  the  inventor  that  with  this  ar¬ 
rangement  there  is  very  little  restriction  of  the  sound  in 
passing  through  the  very  short  length  of  small  bore.  Fur¬ 
ther,  the  transmitter  mouthpiece  is  so  flat  that  it  may  be 
wiped  off  without  any  difficulty. 

The  receiver  patented  by  Mr.  C.  T.  Mason,  of  Sumter, 
S.  C.,  is  of  the  metal-shell  hand-telephone  type.  The  novelty 
lies  in  mounting  the  working  parts  upon  a  cup  of  insulating 
material  which  becomes  secured  within  the  cap  end  of  the 
shell  when  the  cap  is  screwed  on.  The  small  end  of  the 
shell  through  which  the  cords  pass  terminates  in  a  small 
block  of  insulating  material.  The  block  is  shaped  to  proper 
contour  and  is  so  massive  as  to  be  free  from  liability  of 
breakage.  -By  this  construction  the  metal  casing  is  kept 
clear  of  contact  with  the  electrical  circuits  and  parts.  This 
patent  is  assigned  to  the  Sumter  Telephone  Manufacturing 
Company. 


Letter  to  the  Editors 

THE  EDISON  LABEL. 

To  the  Editors  of  the  Electrical  U’orld: 

Sirs; — The  article  “Generating  Energy  at  Coal  Mines” 
in  your  issue  of  Sept.  28  is  of  interest  in  a  number  of  ways, 
not  the  least  of  which  is  its  contribution  to  what  may  be 
termed  the  “Edison  tradition” ;  that  is,  the  rapidly  grow¬ 
ing  custom  to  ascribe  all  important  inventions  and  improve¬ 
ments  to  Edison  however  they  may  originate. 

In  the  above-mentioned  article  the  idea  of  utilizing  at 
the  mine  pit  for  the  generation  of  electric  power  in  a  plant 
having  two  750-hp  cross-compound  engines  the  coal  which 
is  ordinarily  wasted  is  credited  to  Edison,  and  the  pilgrim¬ 
age  of  a  Canadian  senator  and  an  ex-member  of  the 
Canadian  Parliament  to  the  New  Jersey  Mecca  is  described. 
1'he  result  was  the  beginning  of  service,  in  the  presence  of 
many  distinguished  guests,  July  31,  1907,  the  ceremonies 
being  suitably  honored  by  a  telegram  from  the  “great  in¬ 
ventor,”  a  blessing  as  it  were  from  a  cardinal  of  industry. 

It  is  of  particular  interest  to  note  that  date,  July  31,  1907. 
Two  years  earlier  the  writer  described  in  the  technical 
press  the  installation  of  a  io,ooo-hp  steam  turbine,  the 
largest  steam  turbine  built  up  to  that  time,  in  an  electric 
power  plant  at  Essen,  Germany,  erected  for  the  utilization 
of  waste  coal.  This  turbine  was  installed  as  an  additional 
unit,  the  plant  already  containing  several  reciprocating  en¬ 
gines  which  had  been  utilizing  steam  from  waste  coal  for 
the  generation  of  electric  energy  for  a  number  of  years, 
or  long  before  the  tentacles  of  the  “Edison  tradition”  had 
grown  up  around  the  idea. 

This  was  by  no  means  the  only  plant  in  the  mining  dis¬ 
trict  in  which  it  was  located  built  for  the  purpose  of 
utilizing  run-of-mine  coal.  Such  utilization  dates  back,  in 
fact,  to  about  1891,  when  the  first  high-tension  transmission 
system  was  erected  between  the  Rheinfalls  and  Erankfort- 
on-the-Main  for  the  exhibition  at  Frankfort.  This  system 
was  the  model  for  subsequent  high-tension  transmission 


systems  all  over  the  world.  Possibly,  however,  the  Edison 
label  will  soon  be  attached  to  this  invention  also. 

The  mine  power  plants  in  the  Rhenish-Westphalian  in¬ 
dustrial  district  run  in  parallel  with  gas-engine  plants  utiliz¬ 
ing  the  waste  gases  of  cupola  ovens  and  other  furnaces,  an 
idea  which,  when  it  is  finally  adopted  in  America,  will, 
judging  from  previous  performances,  no  doubt  receive,  very 
impartially,  the  “Edison”  hallmark. 

A  conspicuous  example  of  the  pervasive  qualities  of  the 
“Edison  tradition”  is  seen  in  the  name  being  given  to  the 
tungsten  lamp,  a  foreign  invention,  as  is  well  kriown  to  the 
engineering  profession,  but  not  as  well  known  to  the  gen¬ 
eral  public.  For  reasons  that  are  not  well  known,  the  name 
tungsten,  which  is  that  of  the  principal  element  of  the 
filament,  has  been  more  or  less  side-tracked,  as  far  as  it 
has  been  within  the  abilities  of  those  interested  to  change 
a  great  public  recognition  of  an  important  invention  by 
attempting  to  dislodge  a  word  that  the  public  has  universally 
adopted  and  which  has  become  embedded  in  the  language, 
and  the  arbitrary  word  “Mazda”  has  been  substituted  as  the 
first  step  away  from  tungsten,  while  the  “Edison-Mazda” 
is  beginning  to  appear.  No  doubt  finally  both  “Mazda”  and 
tungsten  will  be  dropped  and  the  “Edison  tradition”  will 
be  restored  to  its  time-honored  position  in  regard  to  lamps. 
The  later  tungsten  lamp  will  probably  become  the  new 
Edison  lamp,  while  the  present  will  be  known  as  the  old 
Edison  lamp. 

In  the  immediate  past  the  curtain  has  suddenly  risen  on 
a  well-set  rural  scene,  the  “Edison”  farm.  It  has  been 
discussed  before  engineering  societies  and  in  the  public 
prints,  and  the  latter  report  that  Edison  is  equipping  his 
country  house  with  all  kinds  of  electrical  devices.  Evi¬ 
dently  e’ectric  farming  in  the  United  States  is  marked  out 
for  the  “Edison”  label.  Yet  on  page  489  of  your  issue  of 
.Sept.  16,  1905,  some  seven  years  ago,  under  the  heading  of 
“Electricity  in  Agriculture,”  Mr.  E.  W.  Baker,  of  Barry. 
Ill.,  directed  attention  to  the  slow  progress  in  the  United 
States  in  the  adaptation  of  electricity  to  agriculture,  while 
in  other  countries,  notably  Germany,  rapid  advances  have 
been  made.  Mr.  Baker  stated  that  from  1893  to  1901  he  had 
searched  the  index  of  the  Electrical  World  and  Engineer 
for  notices  of  electric  plowing  and  found  many  references, 
but  all  to  “trials  made  in  Germany,”  and  concluded :  “I 
think  it  high  time  that  this  odious  German  label  should  be 
removed  in  a  branch  of  applied  science  where  otherwise 
we  Americans  stand  first.” 

Since  that  time  (1905)  I  have  endeavored  in  a  modest 
way  to  arouse  interest  in  electric  farming  in  this  country 
by  means  of  articles  in  the  technical  and  general  press  and 
in  other  ways,  by  reporting  progress  and  results  under 
practical  working  conditions  abroad  where  electric  farming 
is  carried  on  to  a  large  extent  as  it  has  been  carried  on  for 
ncarlv  twenty  years.  Nevertheless,  the  first  electric  plow 
has  yet  to  turn  a  furrow  in  the  United  States,  though  hun¬ 
dreds  of  thousands  of  acres  have  been  plowed  by  electricity 
abroad. 

If.  however,  any  small  efforts  of  mine  have  been  the  cause 
of  attracting  the  attention  of  the  “Edison  tradition”  to 
electric  farming — for  a  long  while  I  was  practically  alone 
in  calling  attention  to  the  subject — T  shall  feel  honored  in 
having  made  that  contribution  to  an  ever  increasing  con¬ 
vention.  I  .shall  gladly  join  the  ranks  of  those  whose  ideas 
have  gone  to  build  up  the  marvelous  figure  of  the  inventive 
superman. 

New  York.  Frank  Koester. 


[An  examination  of  Patent  Office  records  will  show  that 
the  reputation  of  Mr.  Thomas  A.  Edison  as  an  indefatigable 
inventor  of  devices  for  improving  the  condition  of  man¬ 
kind  is  based  on  facts  and  not  fiction.  The  records  furnish, 
if  not  a  justification,  at  least  an  explanation  of  the  tendency 
on  the  part  of  the  general  public  to  consider  the  word 
"Edison”  as  synonymous  with  electrical  invention. — Ens.] 
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Generators,  Motors  and  Transformers. 

The  Conversion  of  Three-Phase  Into  Single-Phase  Cur¬ 
rents  of  Triple  Frequency. — F.  Spinelli. — An  illustrated 
description  of  a  stationary  transformer  which  fulfils  simul¬ 
taneously  three  functions:  transformation  of  the  voltage, 
transformation  of  three-phase  into  single-phase  currents, 
and  tripling  of  the  frequency.  If  the  secondaries  of  three 
single-phase  transformers  are  joined  in  series  (Fig.  i)  and 
their  primaries  are  respectively  excited  by  the  three  currents 

Three-phaM 


Fig.  1 — Diagram  of  Connections. 

of  a  three-phase  system,  and  if  the  cores  of  the  trans¬ 
formers  are  not  supersaturated  and  the  primary  currents 
are  rigorously  sinusoidal,  no  potential  difference  will  appear 
at  the  terminals  of  the  series  of  those  secondaries.  The 
three  emfs  neutralize  themselves  at  each  instant.  But  if 
the  iron  is  strongly  supersaturated  those  terminals  show  a 
potential  difference  of  triple  the  frequency  of  the  primary 
three-phase  currents.  Fig.  2  gives  a  diagram  of  the  three- 
phase  current  waves  when  the  magnetic  core  is  strongly 
saturated  and  their  summation  in  form  of  the  shaded  area. 
Since  in  the  secondary  circuit,  constituted  by  three  distinct 
coils,  there  are  always  two  concordant  emfs  and  one  in 
opposition,  there  results  a  notable  fall  of  voltage  as  soon 
as  the  secondary  is  closed  through  an  external  work  circuit. 
To  get  rid  of  this  defect  the  transformer  must  be  so  de¬ 
signed  as  to  have  a  single  magnetic  mass,  comprising,  for 
instance,  four  cores,  three  of  which  serve  as  primaries  and 
the  fourth  as  a  secondary.  Thus,  instead  of  adding  up  the 
emfs  of  three  distinct  secondary  circuits,  we  shall  add  up 
the  fluxes  of  three  magnetic  circuits,  obtaining  a  resultant 
flux  of  thrice  the  frequency  of  the  single  component  fluxes. 
The  result  will  be  a  single  emf  proportional  to  that  resultant 
magnetic  flux,  linked  with  the  turns  of  the  secondary.  Such 
a  special  transformer  offers  no  constructional  difficulties, 
for  it  consists  substantially  of  the  union  of  three  single-phase 
transformers  with  a  core  split  up  into  three  by  cuts  at 
120  deg.,  as  indicated  in  Fig.  3.  The  apparatus  is  useful 
for  three-phase  traction  systems  in  which  a  frequency  of 
15  cycles  is  used,  and  single-phase  current  at  45  cycles  is 
employed  for  lighting  the  railway  stations.  Another  advan- 


Flg.  2 — Three-Phase-Current  Waves  with  Magnetic  Core  Strongly 
Saturated. 

tage  is  easily  obtained  with  the  new  type  of  machine  in 
electric-lighting  plants.  This  is  a  constant  potential  differ¬ 
ence  at  the  terminals  of  the  secondary,  even  in  those  prac^ 
tically  frequent  cases  where  the  effective  primary  three- 
phase  potential  difference  is  subject  to  considerable  fluctua¬ 
tions.  This  result  depends  upon  the  same  principle  as  that 
on  which  the  transformer  is  based,  namely,  the  super¬ 


saturation  of  the  magnetic  core. — London  Electrician,  Oct. 
25,  1912. 

Single-Phase  Induction  Motor. — Robert  Moser. — The 
conclusion  of  his  mathematical  paper  illustrated  by  diagrams 


Fig.  3 — Diagram  Showing  Special  Transformer. 


on  the  theory  of  the  single-phase  induction  motor.  The 
author  deals  with  the  graphical  determination  of  the  me¬ 
chanical  power  and  the  rotor  losses,  the  changes  of  energy 
in  the  motor,  and  then  discusses  some  specially  characteristic 
points  of  the  circular  diagram.  After  some  notes  on  the 
graphical  determination  of  speed  and  torque,  he  finally  deals 
with  the  practical  application  of  the  circular  diagram. — 
Elek.  11.  Masch.  (Vienna),  Oct.  27,  1912. 

Small  Split-Phase  Induction  Motors. — B.  Lester. — An 
article  giving  a  diagram  for  determining  the  relative  char¬ 
acteristics  of  small  split-phase  induction  motors  and  de¬ 
scribing  the  application  of  this  diagram  for  solving  the  fol¬ 
lowing  problems:  From  horse-power  and  speed  at  full-load 
to  determine  full-load  torque;  from  the  speed  to  determine 
the  horse-power  at  maximum  torque ;  from  horse-power  and 
efficiency  to  find  the  true  watts;  from  the  true-watts  input, 
the  power-factor  and  the  voltage  to  find  the  current  per 
phase  lead. — Elec.  Journal,  November,  1912. 

Cascade  Motor. — J.  R.  Catterson-Smith. — An  article 
illustrated  by  vector  diagrams  on  the  principle  of  operation 
of  the  Hunt  cascade  motor. — London  Electrician,  Oct.  25, 
1912. 

Commutation. — Karl  Pichelmeyer. — The  first  part  of  a 
mathematical  paper  on  certain  points  in  the  theory  of  com¬ 
mutation  and  the  agreement  between  the  formulas  used  and 
experimental  facts. — Elek.  Zeit.,  Oct.  24,  1912. 

Lamps  and  Lighting. 

Tungsten  Filaments  on  Alternating  Current. — Lancelot 
\V.  Wild. — An  account  of  experiments  made  with  a  strobo- 
photometer  to  determine  how  the  light  emitted  from  in¬ 
candescent  filaments  on  alternating  current  follows  the  cur¬ 
rent  and  voltage  waves.  In  the  photometer  the  lamp  under 
test  is  maintained  in  a  fixed  position,  while  about  F2  in. 
from  it  is  a  stationary  Bunsen  disk,  the  boundary  between 
the  opaque  and  translucent  portions  being  a  vertical  line, 
which  is  viewed  at  45  deg.,  but  on  one  side  only.  Between 
the  Bunsen  disk  and  the  lamp  is  a  cardboard  disk,  driven 
synchronously  by  a  two-pole  motor  with  H  armature  and 
commutator,  which  has  two  diametrically  opposite  sector¬ 
shaped  gaps  covering  an  arc  of  about  5  deg.  The  motor 
will  run  non-synchronously  if  desired,  so  that  the  average 
instantaneous  value  of  the  candle-power  is  measured  when 
the  comparison  lamp  is  brought  up  to  the  position  of  balance 
in  the  usual  way.  When  synchronism  is  obtained,  however. 
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the  motor  has  a  marked  tendency  to  remain  in  step.  A 
number  of  lamps  of  different  voltage  and  candle-power  were 
selected  and  calibrated  at  1.3  watts  per  cp.  The  current 
and  the  maximum,  minimum  and  mean  instantaneous  values 
of  the  candle-power  at  25  cycles  were  measured.  It  was 
found  that  for  a  range  of  from  o.i  amp  to  0.65  amp  the 
maximum  instantaneous  candle-power  was  1.58  times  the 
mean  for  the  finest  filament  and  i.ii  for  the  stoutest.  The 


Fig.  4 — Curve  Showing  Fluctuation  of  Candle-Power  Over  a 
Complete  Cycle. 

minimum  ranged  from  0.44  to  0.90.  The  finest  filament  was 
tested  at  50  cycles,  when  the  fluctuation  was  practically 
half  that  at  25  cycles.  The  curve  in  Fig.  4  is  for  the  same 
lamp  taken  through  a  complete  cycle,  and  it  is  to  be  noted 
that  the  height  of  the  peak  is  greater  than  the  depth  of  the 
valley,  to  make  up  for  which  the  width  of  the  valley  is 
greater.  The  curve  shows  that  the  mean  value  of  the  candle- 
power  can  hardly  be  expected  to  be  independent  of  the 
frequency.  The  lamp  was  found  to  give  an  increase  in 
horizontal  candle-power  of  0.7  per  cent  at  50  cycles  and 
2.5  per  cent  at  25  cycles  over  that  obtained  with  direct 
current.  No  change  to  within  one  part  in  1000  in  the  watts 
was  observed.  A  thicker  filament  gave  similar  variations. 
Owing  to  the  changes  in  temperature  there  follow  changes 
in  resistance,  so  that  a  difference  between  the  current  and 
pressure  waves  would  be  expected.  On  testing  for  this  it 
was  found  that  the  pressure  wave  had  an  amplitude  factor 
of  1.435  ^nd  the  current  wave  one  of  1.430.  The  two 
waves  were  coincident  at  zero,  but  the  current  was  led  by 
4  deg.  at  the  higher  values,  the  average  lead  being  about 
2  deg.  and  the  effective  lead  about  3  deg.  The  lamp  was 
then  connected  in  series  with  a  wattmeter  whose  shunt  coil 
was  energized  by  a  quadrature  winding  in  the  alternator. 
A  Eureka  resistance  taking  exactly  the  same  current  was 
substituted  for  the  lamp,  and  the  change  in  the  wattmeter 
reading  was  found  to  be  equivalent  to  a  phase  angle  of 
just  2  deg.  It  is  interesting  to  note  that  tungsten  lamps 
take  what  practically  amounts  to  a  leading  current,  while 
carbon  lamps,  having  a  negative  temperature-resistance  co¬ 
efficient,  should  take  a  slightly  lagging  current. — Journal  of 
(British)  Inst.  Elec.  Eng.,  abstracted  in  London  Elec. 
Ending,  Oct.  24,  1912. 

Temperature  of  Sources  of  Light. — H.  Buisson  and  C. 
Fabry. — The  question  whether  high  temperature  alone  is 
capable  of  producing  luminosity  of  a  gas  has  been  answered 
differently  by  different  authors.  The  authors  argue  that  a 
study  of  the  length  of  the  rays  emitted  furnishes  indica¬ 
tions,  if  not  of  the  origin  of  radiation,  yet  at  least  of  the 
real  temperature  of  luminous  gases.  Thus  in  the  Geissler 
tube  luminous  gas  is  at  the  same  temperature  as  the  outside 
and  its  radiation  cannot  be  considered  to  be  of  thermic 
origin.  Some  further  notes  on  the  wave-lengths  and  the 
temperatures  in  Cooper  Hewitt  lamps  and  in  arcs  between 
iron  electrodes  are  added. — Comptes  Rendus,  May  20;  La 
Lumicre  Elec.,  Oct.  19,  1912. 

Generation,  Transmission  and  Distribution. 

Balanced  Electric  Power  Distribution  System. — With  all 
electrical  systems  of  power  generation  and  transmission 
using  current  generated  at  a  constant  voltage  considerable 
losses  take  place  where  electric  motors  have  to  be  fre¬ 


quently  started,  stopped  and  run  at  various  speeds.  The 
"paragon”  balanced-power  system  is  described  and  certain 
advantages  are  claimed  for  it.  In  this  system  the  con¬ 
tinuous  current  is  generated  and  distributed  at  various 
voltages.  By  means  of  a  controller  the  motor  armatures 
receive  at  starting  a  low  voltage,  and  during  the  time  of 
acceleration  up  to  full  speed  the  pressure  is  changed  across 
the  motor  armature  until  the  motor  is  receiving  its  full 
voltage  and  is  running  at  its  full  speed.  The  fields  of  both 
the  generating  system  and  the  motors  are  separately  ex¬ 
cited,  and  the  whole  control  is  carried  out  by  varying  the 
voltage  across  the  armature.  Further,  regeneration  is  pro¬ 
vided  for,  since  when  loads  are  being  lowered  or  when  the 
machines  or  motors  are  being  stopped  the  kinetip  energy 
in  the  moving  masses  of  both  motor  and  load  or  machinery 
is  recuperated  in  the  form  of  electrical  energy  and  returned 
to  the  busbars  to  be  used  by  any  motors  that  are  in  use  at 
the  time.  In  the  particular  lay-out  shown  in  Fig.  5  the 
system  comprises  several  machines  coupled  mechanically 
together  and  driven  by  the  prime  mover  at  constant  speed. 
They  are  also  electrically  coupled  together,  as  shown  in  the 
diagram  of  electrical  connections.  The  prime-generator  is 
marked  D,  and  the  other  machines,  or  booster-transformers, 
are  marked  E,  F  and  G.  There  are  in  this  case  seven  com¬ 
mutators,  marked  i,  2,  3,  4,  5,  6  and  7,  and  the  fields  of 
the  generating  system  are  separately  excited  by  means  of 
shunt  coils  marked  S.  This  shunt  is  only  sufficient  to  keep 
the  field  stable,  or  reasonably  so.  The  various  armatures 
are  marked  A,  and  the  series  field  coils  C.  A  floating  bat¬ 
tery  of  accumulators  is  across  the  motor-field  supply,  and 
also  the  armature  of  the  prime-generator  D,  thereby  main¬ 
taining  constant  field  strength  for  the  motors.  There  are 
eight  distributing  cables  or  busbars,  consisting  of  one  com¬ 
mon  negative  and  seven  positive  conductors  at  seven  differ¬ 
ent  voltages.  Assuming  that  the  installation  has  been 
arranged  for  the  full  power  and  speed  of  the  motors  to  be 
at,  say,  350  volts,  the  four  machines  contribute  to  this 
voltage.  From  the  negative  end  the  prime  generator  D 
gives  50  volts;  to  this  the  booster-transformer  E  adds  50 
volts  from  each  of  the  commutators  2  and  3.  so  that  a 
pressure  of  either  100  or  150  volts  is  available.  The  booster- 
transformers  F  and  G  similarly  add  50  volts  from  each  of 
the  commutators,  so  that  additional  pressures  of  350,  300, 
250  and  200  volts  are  available,  as  well  as  the  100  and  150 
volts  just  mentioned.  The  whole  combination,  therefore, 
can  supply  through  the  various  cables  direct  to  the  motor 
armatures  either  50,  100,  150,  200,  250,  300  or  350  volts, 
and  by  means  of  the  hand  controllers  seven  speeds,  forward 
or  reverse,  are  available  for  each  motor.  Only  the  armature 
current  is  handled  by  the  controllers,  the  field  currents  of 
both  generators  and  motors  being  supplied  from  the  cells. 
These  cells  need  be  of  only  small  output.  The  greater  part 


of  the  field  current  comes  from  the  armature  of  the  prime 
generator  D. — London  Electrician,  Oct.  25,  1912. 

Utilization  of  the  Poi\.er  of  the  Tides. — E.  F.  G.  Pein. — 
The  conclusion  of  his  illustrated  paper  read  before  the 
German  Association  of  Electrical  Engineers  on  the  pro¬ 
posed  power  plant  at  Husum  for  the  utilization  of  the  power 
of  the  tides  in  the  German  North  Sea.  The  plant  is  to  have 
a  minimum  rating  of  6000  hp,  and  if  the  power  is  to  be  used 
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for  less  than  twenty-four  hours  a  day  more  than  8500  hp 
will  be  available.  A  comparison  of  the  plant  with  a  modern 
steam-turbine  plant  shows  that  the  w’ater-power  plant  mak¬ 
ing  use  of  the  tides  is  more  expensive  than  the  steam- 
turbine  plant  if  the  power  is  used  for  less  than  2700  hours 
a  year,  but  gives  cheaper  power  if  used  for  more  than  2700 
hours. — Hick.  Zcit.,  Oct.  24,  1912. 

Altcrmitiiig-Current  Distributing  System. — A  note  on  a 
recent  British  patent  (Xo.  12,682,  Oct.  17,  1912)  of  S.  D. 
Sprung  and  W.  E.  McCoy.  Secondary  mains  supplied  with 
energy  through  few  and  large  transformers  are  provided. 
The  objection  to  this  method  as  it  stands  is  that  should  one 
transformer  burn  out  or  be  short-circuited  energy  would 
be  fed  to  the  fault  by  the  other  transformers  until  the  pro¬ 
tecting  fuses  blow.  To  overcome  this,  two  transformers, 
one  the  ordinary  step-down  and  the  other  with  three  coils, 
are  connected  between  the  primary  and  secondary  mains. 
Two  of  the  coils  of  the  latter  mutually  neutralize  one  an¬ 
other  and  are  connected  respectively  in  series  with  the 
primary  and  secondary  coils  of  the  other  transformer.  A 
fuse  is  connected  at  one  end  of  the  secondary  coil,  at  an 
intermediate  point  to  a  secondary  terminal  of  the  other 
transformer  and  between  both  terminals  of  the  third  coil, 
thus  short-circuiting  the  third  coil  and  having  a  portion  of 
its  length  between  the  terminals  of  the  third  coil  included 
in  the  secondary  circuit. — London  Elcc.  Eng’ing,  Oct.  24, 
1912.  (Sec  also  Electrical  World,  Oct.  5  and  Oct.  19.) 

Sources  of  Energy  Available  for  Power. — H.  S.  Hele- 
SiiAW. — His  presidential  address  before  the  British  Asso¬ 
ciation  of  Engineers  in  Charge,  d  he  author  deals  with  the 
various  sources  of  energy  available  for  power  generation, 
particularly  the  coal  supply,  mineral  oils,  water  and  wind 
power,  and  heat  derived  from  the  earth  itself.  He  points 
out  that  of  these  the  coal  supply  is  the  one  on  which  main 
reliance  must  be  placed  and  puts  forward  a  plea  for  the 
cessation  of  the  present  recklessness  in  its  employment. — 
London  Elleeirician,  Oct.  25,  1912. 

Distribution  System  in  Prance. — The  first  part  of  a  long 
illustrated  description  of  the  development  of  energy  trans¬ 
mission  and  distribution  systems  in  the  Departement  du 
Card,  especially  around  the  city  of  Ximes. — La  Houillc 
Blanche,  August,  1912. 

Traction. 

Budapest. — J.  Fischer  de  Tovaros. — In  a  continuation  of 
a  fully  illustrated  article  on  the  Budapest  street  and  subur¬ 
ban  railways,  a  description  is  given  of  the  equipment  of 
the  Cinkota  steam-turbine  power  station  and  some  sub¬ 
stations. — La  Lumiere  Elec.,  Oct.  19.  1912. 

Installations,  Systems  and  Appliances. 

Tariffs  for  Electricity. — Carl  Richter. — The  first  part 
of  a  mathematical  paper  illustrated  by  diagrams  on  the 
theory  of  tariffs  for  electrical  energy.  The  subject  is 
treated  by  both  analytical  and  graphical  methods. — Pick.  u. 
Masch.  (Vienna),  Oct.  27,  1912. 

Feeder-Voltage  Regulation. — E.  E.  Lehr. — A  long,  illus¬ 
trated  paper  describing  various  modern  types  of  feeder- 
voltage  regulators  and  discussing  the  commercial  impor¬ 
tance  of  close  voltage  regulation. — Elcc.  Journal,  Novem¬ 
ber.  1912. 

Speed  Control  of  Pans. — \V.  E.  Thaw. — .\n  article  illus¬ 
trated  by  diagrams  on  the  comparative  costs  of  three  meth¬ 
ods  of  speed  control  of  fans  and  blowers.  The  first  is  by 
means  of  field  control,  the  second  by  armature  control,  and 
the  third  by  combined  field  and  armature  control. — Elcc. 
Journal,  October,  1912. 

Wires,  Wiring  and  Conduits. 

Thirty-Thousand-Volt,  Three-Phase  Cable. — W.  Pfann- 
KUCH. — A  careful  calculation  of  several  large  recent 
projects  has  shown  that  transmission  by  underground  cables, 
in  spite  of  the  relatively  higher  first  cost,  is  economical  on 
account  of  the  very  low  maintenance  cost.  The  author 
describes  the  cable  transmission  svstem  of  the  Berlin  Elec¬ 


tricity  Works,  supplying  energy  to  numerous  suburban 
cities  to  the  north  and  south  of  Berlin.  The  cable  system 
consists  of  two  loops,  the  northern  loops  of  90  km  (54 
miles)  length  and  the  southern  loop  of  86  km  (52  miles) 
length.  A  supply  emf  of  30,000  volts  was  chosen  and  a 
conductor  cross-section  of  3  by  50  sq.  mm.  The  cross- 
section  of  the  cable  is  shown  m  Fig.  6.  It  is  a  paper- 
insulated  three-phase  cable  with  lead  sheath,  wrapped  with 
steel  tape.  The  copper  conductor  consists  of  nineteen  wires 
of  1.84  mm  (5/64  in.)  diameter.  The  total  diameter  of 
the  cable  is  89  mm  (3L2  in.).  Before  it  was  laid  in  the 
ground  every  section  of  the  cable  was  placed  for  twenty- 
four  hours  as  a  bare  lead  cable  in  water  and  tested  for  half 
an  hour  with  three-phase  currents  at  75,000  volts  and  for 
the  same  length  of  time  at  the  same  voltage  with  single¬ 
phase  current  between  the  three  conductors  and  the  lead. 
By  careful  measurement  of  the  insulation  resistance  before 
and  after  the  tests  it  was  ascertained  in  each  case  whether 
the  dielectric  had  remained  unchanged.  Short-time  tests 
of  shorter  lengths  showed  that  the  cable  did  not  break  down 
at  250,000  volts.  The  electric  properties  of  the  cable  at 
15  deg.  C.  for  each  phase  were:  Copper  resistance,  0.350 
ohm  per  km;  three-phase  capacity,  0.13  microfarad  per 
km;  self-induction,  0.36  millihenry  per  km,  and  insulation 
resistance,  700  to  1000  megohms  per  km.  After  the  cables 
had  been  placed  in  the  ground  they  were  tested  for  half 
an  hour  at  50,000  volts.  After  that  they  were  subjected  to 
a  short-circuit  test,  a  no-load  test,  a  number  of  switching 
tests  and  a  temperature  test.  The  author  begins  to  describe 


Fig.  6 — Cross-Section  of  30,000-Volt  Cable. 

the  instruments  and  arrangement  used  in  these  tests.  The 
paper  is  to  be  concluded. — Pick.  Zcit.,  Oct.  24,  1912. 

Electrophysics  and  Magnetism. 

Radiological  Institute. — The  second  official  report  of  the 
Radiological  Institute  of  the  University  of  Heidelberg,  made 
by  P.  Lenard  and  C.  Ramsauer.  The  report  relates  to  the 
work  done  from  August,  1910,  to  August,  1912.  The  radio- 
logical-physical  investigations  related  to  cathode  rays  (ab¬ 
sorption,  secondary  radiation,  etc.),  photoelectric  action, 
conduction  of  electricity  into  gases  and  in  flames,  phos¬ 
phorescence  and  radioactivity.  A  number  of  other  investi¬ 
gations  related  to  the  use  of  radiological  methods  in  medi¬ 
cine.  A  list  is  given  of  the  different  papers  which  emanated 
from  the  Institute. — Elek.  Zeit.,  Oct.  24.  1912. 

Electrochemistry  and  Batteries. 

Electric  Zinc  Furnace. — F.  Louvrier. — The  author  dis¬ 
cusses  the  difficulties  which  have  been  experienced  in  elec¬ 
tric-furnace  processes  for  treating  zinc  ores,  especially  the 
formation  of  blue  powder.  He  concludes  that  the  chief 
difficulties  are  due  to  the  presence  of  carbon  dioxide  in 
large  quantities  in  electric  furnaces.  This  is  due.  at  least 
in  its  greatest  part,  to  the  rapidity  with  which  the  reduc¬ 
tion  of  the  zinc  ores  takes  place,  which  creates  a  too  active 
production  of  carbon  dioxide  in  a  limited  space,  thus  pre¬ 
venting  this  gas  from  coming  into  contact  with  the  carbon 
reducer  during  the  time  required  for  its  reduefion.  The 
rapidity  is  caused  by  the  too  high  temperature  which  re¬ 
sults  from  the  smallness  of  the  zone  in  which  the  effects  of 
the  electric  current  are  directly  felt.  Some  conclusions  are 
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drawn  as  lo  the  proper  design  of  electric-zinc  furnace  to 
overcome  difficulties. — Mctall.  and  Chem.  Eng'iug,  Novem¬ 
ber,  1912. 

Chemical  Action  Produced  by  Alpha  Particles. — S.  C. 
Lind. — A  long  paper  on  the  nature  of  the  chemical  action 
produced  by  alpha  particles  and  the  probable  role  played 
by  ions.  The  chief  conclusions  of  the  author  are  as  follows : 

In  all  of  the  gas  reactions  that  have  been  reported  by 
various  authorities  the  chemical  effect  produced  by  the 
alpha  particles  is  determined  by  the  number  of  gaseous 
ions  formed.  Hence  in  considering  the  efficiency  of  emana¬ 
tion  in  these  systems  it  is  necessary  to  take  into  account  all 
the  conditions  regarding  pressure,  length  of  path,  etc., 
which  govern  the  formation  of  ions.  A  method  is  proposed 
for  the  calculation  of  the  average  path  of  alpha  particles 
in  small  spherical  and  cylindrical  volumes  which  enables 
one  to  estimate  the  consequent  ionization  of  a  gas  by  emana¬ 
tion  in  such  volumes.  The  close  equivalence  between  the 
number  of  ions  formed  and  the  number  of  molecules  that 
react  chemically  may  be  regarded  as  being  at  least  indica¬ 
tive  that  it  is  the  ions  which  constitute  the  primary  agents 
of  reaction,  though  other  possibilities  are  recognized.  Thus 
it  becomes  possible  in  many  cases  to  predict  the  order  of 
magnitude  of  reaction  produced  in  a  given  system  by  radio¬ 
active  agencies.  The  action  of  the  alpha  particles  is  in  no 
sense  to  be  regarded  as  a  catalytic  one.  The  same  prin¬ 
ciple  is  found  to  hold  for  reactions  proceeding  with  the 
chemical  free  energy  as  for  those  opposed  to  it. — Journal  of 
Phys.  Chemistry,  October,  1912, 

Units,  Measurements  and  Instruments. 

Remote-Speed  Indicator. — A  note  on  a  recent  British 
patent  (No.  6977,  Oct.  17,  1912)  of  Siemens  Brothers  & 
Company,  Ltd.  (Siemens  &  Halske  Aktien  Gesellschaft). 
.\  small  multiphase  generator  with  a  constant  magnetic 
field  is  coupled  to  the  revolving  body  and  supplies  current 
to  a  moving-coil  instrument  whose  magnetic  flux  passes 
mainly  through  iron.  The  field  coil  is  connected  to  one 
phase  and  the  moving  coil  in  series  with  a  non-inductive 
resistance  to  another  phase  or  combination  of  phases  of 
the  generator. — London  Elec.  Eng’ing.  Oct.  24.  1912. 

Telegraphy,  Telephony  and  Signals. 

ll’ireless  Telegraphy  on  Board  Ship. — H.  Thur.v. — The 
conclusion  of  his  paper  illustrated  by  numerous  diagrams 
describing  the  wireless-telegraph  equipment  on  board  ships 
of  the  German  merchant  marine  using  the  telefunken  sys¬ 
tem. — Elek.  Zeit.,  Oct.  17,  1912. 

Wireless-Telegraphy  Station. — S.  Ki.mura. — .\  continua¬ 
tion  of  his  mathematical  article,  illustrated  by  numerous 
diagrams,  on  the  design  of  a  radio-telegraph  station.  In 
the  present  instalment  the  author  discusses  the  choice  of 
wave-lengths  and  of  the  proportions  of  the  aerial. — London 
Electrician,  Oct.  25.  1912. 

Wireless  Telegraphy. — A  continuation  of  the  long,  illus¬ 
trated  paper  on  recent  developments  in  wireless  telegraphy 
with  special  reference  to  ship  installations.  After  some 
notes  on  the  location  of  ship  stations,  various  ways  of 
arrangement  of  the  aerial  and  various  types  of  insulators 
are  described  and  illustrated. — London  Elec.  Rezneio,  Oct. 
25,  1912. 

Miscellaneous. 

South  America — L.  W.  Schmidt. — An  English  transla¬ 
tion  in  ab.stract  of  his  recent  German  paper  on  the  electri¬ 
cal  market  in  South  .Xmerica. — London  Electrical  Reznezv, 
Oct.  18,  1912. 

Xorzoay. — .A.  review  of  present  electrical  developments 
in  Norway  with  special  reference  to  water-power  legislation 
and  the  electrification  of  the  state  railways. — Elec.  Zeit., 
Oct.  24.  1912. 

Classification  of  Price  Lists. — An  article  describing  a 
simple  classification  scheme  for  catalogs  and  price  lists  in 
libraries  and  engineering  offices. — London  Elec.  Reznezv, 
Oct.  25.  1912. 


Book  Reviews 


Questions  and  Answers  on  the  National  Electrical 
Code.  By  T.  S.  McLoughlin.  1912.  New  York: 
McGraw-Hill  Book  Company.  232  pages,  5  illus. 
Price,  $i  net. 

A  pocket-size  key  and  index  to  the  National  Electrical 
Code,  for  wiremen,  contractors,  architects  and  engineers. 
It  answers  in  simple  but  positive  language  the  every-day 
questions  which  arise  in  the  practical  use  of  the  code.  The 
book  is  divided  into  nine  sections,  or  chapters,  dealing  with 
the  following  topics:  Generators  in  general,  transformers, 
outside  work,  signaling  systems,  arc  lamps  and  series  sys¬ 
tems,  inside  work,  electric  railway  systems,  marine  work, 
and  National  Electrical  Code  requirements  on  wire  and 
material.  By  way  of  introduction  there  are  a  short  chajiter 
on  the  origin  of  the  code  and  the  authority  behind  it  and  a 
few  pertinent  remarks  on  the  life  hazard.  The  latest 
X.  E.  L.  A.  rules  for  rcsu.scitation  from  electric  shock  are 
also  included.  The  questions  are  consecutively  numbered, 
and  each  answer  is  followed  by  the  number  of  the  corre¬ 
sponding  code  rule  which  lends  it  authority,  rhis  practical 
little  catechism  on  the  National  Electrical  Code  should  have 
a  wide  appeal. 


Growing  Crops  and  Plants  by  Electricity.  By  E.  C. 
Dudgeon.  London:  S.  Rented  &  Company,  Ltd.  36 
pages,  12  illus.  Price,  i  shilling  net. 

.\  narrative  account,  written  for  the  general  reader, 
market  gardener  and  farmer,  of  some  experiments  in  the 
stimulation  of  crops  by  means  of  electrical  discharges  arti¬ 
ficially  produced  in  the  almosidiere  and  by  means  of  arti¬ 
ficial  light  from  incande.scent  filament  and  mercury-vapor 
lamps.  The  author  points  out  that  the  problem  of  food 
supply  is  one  of  much  importance  to  Great  Britain,  and  then 
emphasizes  the  necessity  of  increasing  the  soil  production 
in  every  possible  way.  Among  the  e.xperiments  of  agri¬ 
culturists  in  electro-culture  mentioned  by  the  author  are 
those  of  the  late  Prof.  Lemstrom,  of  Sweden,  dating  from 
1885;  those  of  J.  IL  Newman,  of  Gloucester.  England,  and 
the  experiments  conducted  at  Lincluden,  Dumfries.  Scot¬ 
land.  by  the  author. 

The  conclusion  drawn  that  crops  of  many  different  kimls 
have  been  appreciably  stimulated  by  the  influence  of  elec¬ 
trical  discharges  appears  to  be  incontrovertil)le,  but.  unfor¬ 
tunately,  the  value  of  the  author’s  jiresentation  is  impaired 
by  the  lack  of  data  on  the  system  of  electrification  employed. 
The  results  show  that  crops  of  strawberries,  potatoes,  car¬ 
rots.  peas,  turnips,  oats,  barley,  rye  and  wheat  have  been 
substantially  increased,  by  percentages  ranging  all  the  way 
from  10  per  cent  to  40  or  50  per  cent,  and  in  a  few  cases  to 
ICO  per  cent  or  over.  The  author  concludes  that  the  experi¬ 
ments  described  all  show  that  the  application  of  electricity, 
whether  in  the  form  of  a  silent  discharge  from  overhead 
wires  or  in  the  form  of  light  from  electric  lamps,  has  a 
decidedly  beneficial  effect  upon  plant  growth.  In  the  last 
chapter  are  set  forth  a  few  speculations  on  the  real  nature 
of  the  phenomena  which  apparently  take  place  in  electrical 
crop  stimulation.  .Analyses  of  soil  samples  taken  from 
ground  beneath  a  network  of  electric  discharge  wires  reveal, 
•SO  the  author  states,  more  nitrogen  than  was  found  in  soil 
taken  from  an  unelectrified  area.  The  author  has  rendered 
a  service  in  collecting  authentic  data  on  this  highly  interest¬ 
ing  subject  and  akso  deserves  credit  for  carrying  out  a 
careful  series  of  original  experiments. 

This  little  book  on  the  use  of  electricity  in  agriculture 
is  of  value  in  adding  to  the  meager  literature  on  an  im¬ 
portant  subject,  and  furthermore  in  drawing  attention  to  a 
question  which  will  become  of  increasing  importance  in  the 
future  and  needs  to  be  made  the  subject  of  careful  scientific 
research  by  competent  investigators  interested  in  market 
gardening  and  farming. 


New  Apparatus  and  Appliances 


instrument  proper  consists  of  four  accurately  perforated 
disks  and  a  iio-volt  direct-current  or  alternating-current 
motor  supported  upon  a  base,  which  may  be  clamped  in  any 
position  on  the  track.  One  or  two  of  the  four  disks  are 
clamped  upon  the  shaft  of  the  motor,  the  number  depending 
upon  the  proportion  of  light  it  is  desired  to  intercept. 


LOCKING  DEVICE  FOR  DISCONNECTING  SWITCHES 


h'requently  disconnecting  switches  are  thrown  open  or 
partly  open  and  destroyed  by  the  effect  of  a  heavy  short- 
circuit  on  the  line.  The 
General  Electric  Company 
has  lately  introduced  a  de¬ 
vice  to  safeguard  discon¬ 
necting  switches  from  open¬ 
ing  except  under  the  direc¬ 
tion  of  the  operator.  This 
device  is  simple  in  con¬ 
struction  and  is  applied  l)y 
clamping  it  between  the  clip 
block  and  the  insulator  cap. 

It  is  made  in  sizes  to  fit 
300,  600,  800  and  1200-amp 
switches.  To  open  the  dis¬ 
connecting  switch  the  fin¬ 
gers  of  the  safety  catch  are 
pushed  to  one  side  by  the 
switch  hook  and  the  switch 
is  opened  in  the  ordinary 
way.  The  device  imme¬ 
diately  resets  itself  after 
the  switch  blade  has  been  pulled  out  of  the  contact  clips, 
and  it  adjusts  itself  automatically  when  the  switch  is 
closed. 


LAMP  RECEPTACLE 


The  principal  feature  of  the  receptacle  shown  herewith  is 
the  arrangement  of  terminals  to  permit  the  use  of  a  sealing 
compound  poured  over  the  contacts  after  the  connection  is 
made.  It  carries  the  wires  i  in.  from  the  supporting  sur- 


Disconnecting  Switch  with 
Locking  Device. 


face  and  it  is  designed  for  outdoor  decorative  work  and 
some  forms  of  sign  construction.  It  is  manufactured  by 
Pass  &  Seymour,  Inc.,  Solvay,  N.  Y. 


PORTABLE  VACUUM  CLEANER 


PRECISION  PHOTOMETER 


The  Eclipse  Machine  Company,  Sidney,  Ohio,  has  lately 
placed  upon  the  market  a  portable  vacuum  cleaner,  illus¬ 
trated  herewith,  two  special  features  being  oillcss  bearings 

and  a  double  nozzle. 

The  former  have  the 
advantage  of  causing  ^ 
no  soiled  hands  or  ^ 
clothing  and  of  pre- 
venting  grease  spots  on 
fine  rugs,  carpets  and 
doors.  The  nozzle  is 

provided  with  a  stilY  ^ 

bristle  brush,  in  the  ^ 

front  section  opening, 
which  picks 
thread,  hairs, 
dirt. 


A  new  photometer  has  been  added  to  the  line  of  instru¬ 
ments  manufactured  by  the  Leeds  &  Northrup  Company, 
Philadelphia,  Pa.  This  instrument,  which  is  called  the 
"Keichsanstalt  precision  photometer,”  is  shown  in  the 
accompanying  illustration.  The  tracks  are  of  cold-rolled- 
steel  shafting  i  5/16  in.  in  diameter  and  are  p’aced  11.5  in. 
above  the  table  on  rigid  supports.  The  scale  is  cut  upon  a 
brass  strij)  fastened  on  the  top  of  one  rail.  Delicate  vertical 
adjustment  of  the  lamp  or  observing  screen  is  made  by 
means  of  a  slow-motion  screw,  and  rough  adjustment  is 
made  by  sliding  the  standard  supporting  the  lamp  or  screen 
within  the  sleeve  used  for  the  finer  adjustment.  A  small 
incandescent  lamp  for  reading  the  scale  is  provided  on  the 
observing  carriage. 

A  complete  system  of  velvet-covered  screens  has  been 
provided  which  enables  the  photometer  to  be  used  in  a 


paper, 
etc.,  and  is  fol¬ 
lowed  by  a  second  pow¬ 
erful  suction  opening, 
which  is  claimed  to  be 
practically  equivalent 
to  twice  covering  the 
ground.  With  no  un¬ 
necessary  angles  in  the 
construction  to  obstruct 
operation,  the  full 
force  of  a  powerful 
one-piece  fan  is  com¬ 
municated  directly  to 
the  nozzle  mouth,  giv¬ 
ing  the  machine  an 
Precision  Photometer.  unusually  Strong  suc¬ 

tion.  A  light  bag  is 

room  with  medium  light.  In  order  to  measure  accurately  attached  to  the  handle  of  the  cleaner,  and  the  whole  rides 
the  candle-power  of  any  lamp  when  it  is  quite  different  evenly  on  two  roller  wheels  which  facilitate  easy  operation 
from  that  of  the  standard,  the  use  of  a  rotating  sector  is  and  reduce  wear  upon  the  rug  or  carpet.  The  makers  state 
recommended.  It  will  be  seen  from  the  illustration  that  that  the  cleaner  may  be  supplied  from  an  ordinary  lamp 
such  an  instrument  is  included  in  the  equipment.  The  socket. 


Portable  Vacuum  Cleaner. 
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ELECTRIC  GARAGE  OF  MURPHY  POWER 
COMPANY,  DETROIT,  MICH. 

The  garage  of  the  Murphy  Power  Company,  of  Detroit, 
Mich.,  comprises  ten  floors  with  an  area  of  65,000  sq.  ft. 
and  will  house  300  cars.  The  machines  are  conveyed  to 
any  of  these  floors  by  means  of  two  5-ton  Otis  elevators. 
The  first  floor  is  used  for  charging  heavy  electric  vehicles 


Switchboard  of  the  Murphy  Electric  Power  Company’s  Garage. 


and  for  “rush”  transient  charges.  The  heavy  cars  are  also 
washed  on  this  floor.  On  the  fifth  floor  are  other  wash  bays 
where  lighter  cars  are  washed  to  relieve  congestion  on  the 
first  floor.  There  are  five  wash  bays,  capable  of  handling 
176  cars  in  twenty-four  hours.  The  first,  third  and  sixth 
floors  are  equipped  for  charging  electric  vehicles,  stations 
or  plugs  being  so  distributed  as  to  allow  cars  to  be  charged 
where  they  stand.  All  stations  are  regulated  by  3000-watt 
rheostats  so  as  to  be  able  to  charge  any  size  of  battery 
without  running  the  car  to  a  plug  of  the  proper  current- 
carrying  capacity,  thereby  saving  labor  of  attendants  and 
risk  of  moving  cars.  The  tenth  floor  is  fitted  with  facilities 
for  repairing  batteries  and  gasoline  cars.  The  electricity  is 
furnished  by  an  Edison  three-wire  system  supplied  from 
the  5000-kw  power  plant  installed  in  another  part  of  the 
building. 

There  are  sixty  charging  circuits  now  controlled  from 
one  switchboard  located  on  the  third  floor.  The  board  con¬ 
sists  of  one  feeder  panel  equipped  with  a  three-pole  “I-T-E” 
1250-amp  “reversite”  circuit-breaker,  to  protect  the  batteries 
from  accidental  discharge  on  the  line,  and  six  rheostat 
panels  of  ten  circuits  each.  Provision  has  been  made  to 
double  this  equipment  so  that  when  completed  there  will 
be  120  charging  circuits.  Allen-Bradley  graphite  com¬ 
pression  rheostats  with  the  improved  “zero  temperature 
coefficient”  feature  are  used.  These  are  made  by  the  Allen- 
Bradley  Company,  Milwaukee,  Wis.  They  were  selected 
because  of  their  ruggedness  and  the  fact  that  they  could  be 
mounted  directly  on  the  back  of  the  switchboard,  occupying 
but  little  space  and  not  interfering  with  the  switches  and 
busbars,  and  also  because  with  them  it  is  possible  to  charge 
at  any  desired  rate  and  raise  and  low’er  the  current  exactly 
as  required,  regardless  of  the  size,  type  or  number  of  cells 
in  the  battery.  Each  charging  circuit  is  provided  with  its 
own  rheostat,  voltmeter,  plug  and  fuses  and  is  controlled  by 
a  single-pole,  double-throw  knife  switch  arranged  to  connect 
the  ammeter  in  circuit  when  closed  in  one  direction  so  as 
to  indicate  the  charging  current.  The  neutral  wire  is  con¬ 
nected  to  one  side  of  each  circuit  through  a  switching 
arrangement  which  permits  of  the  changing  of  the  polarity 
of  any  p’ug  to  accommodate  special  cars  or  to  balance  the 
three-wire  circuits. 

The  board  and  distribution  systems  were  designed  by 
Mr.  Burns,  the  garage  manager,  and  Mr.  White,  electrical 
engineer  of  the  Murphy  Power  Company,  and  embody  sim¬ 
plicity,  compactness  and  serviceability.  All  the  charging 
circuits  are  run  in  conduit  and  terminate  in  a  conduit  fitting 
over  each  station.  Wires  coming  out  of  the  conduits  are 
connected  to  a  specially  designed  clip,  which  releases  the 
cable  in  case  a  car  happens  to  be  started  with  the  charging 
plug  in. 

The  garage  is  equipped  with  Western  Electric  interphones 
on  every  floor  and  with  a  special  portable  set  with  head 


receiver  at  the  switchboard,  so  that  the  switchboard  operator 
can  take  orders  from  any  floor  while  adjusting  the  rheostats. 
A  Sangamo  watt-hour  meter  with  specially  large  dial  is 
also  provided,  which  may  be  cut  in  circuit  with  any  plug  to 
check  the  ampere-hour  meter  on  the  cars  or  to  establish  a 
basis  for  billing  transients.  The  switchboard  is  also  pro¬ 
vided  with  permanent  Sangamo  watt-hour  meters  which 
give  a  ready  check  on  the  output  and  enable  accurate 
records  of  cost  and  upkeep  to  be  obtained.  Time  stamp 
records  are  kept  of  each  car,  together  with  mileage,  tire 
trouble  and  other  repairs. 

The  Murphy  Power  Company  has  contracts  to  maintain 
the  cars  of  most  of  Detroit’s  large  business  houses.  The 
company’s  garage  manager,  Mr.  Burns,  has  devised  a 
method  of  handling  cars  which  has  given  the  company  a 
country-wide  reputation  for  efficiency  and  good  service. 


COMPRESSION  RESISTORS  FOR  LARGE  RHEOSTATS. 


The  Allen-Bradley  Company,  of  Milwaukee,  has  devel¬ 
oped  a  new  form  of  graphite  compression  resistor  for  use 
in  large  motor  starters  of  200-hp  rating  and  above.  In¬ 
stead  of  small  disks,  large  prepared  graphite  plates  6  in. 
in  diameter  and  0.25  in.  thick  are  used.  These  are  sus¬ 
pended  face  to  face  with  asbestos  cords  from  a  rod,  form¬ 
ing  a  horizontal  column,  as  shown  in  the  illustration.  By 
this  means  the  disks  are  relieved  of  their  own  weight, 
which  makes  it  possible  to  get  a  wider  range  of  resistance. 
It  is  said  that  a  ratio  of  i  to  100  is  obtained  between  units 
of  resistance  under  no  pressure  and  the  same  units  under 
maximum  pressure.  The  large  plates  have  a  great  capacity 
for  absorbing  heat  and  the  horizontal  construction  assures 
an  equal  dissipation  of  the  absorbed  energy.  The  number 
of  plates  used  depends  upon  the  emf  of  the  circuit  and  the 
resistance  required.  In  service  that  is  likely  to  tax  even 
this  resistor,  or  where  the  atmosphere  is  very  dusty,  an  air¬ 
tight  casing  is  provided  which  prevents  combustion  and 
the  possibility  of  any  particles  of  dust  falling  between  the 
disks. 

The  accompanying  picture  shows  a  200-hp,  220-volt  motor 
starter  designed  for  two-minute  starting  duty.  Raising 
the  lever  at  the  left  operates  the  first  contactor,  which  is 
suitably  fastened  to  the  same  shaft  as  the  lever,  and  closes 
the  circuit  to  the  motor.  A  further  movement  of  the  lever 
exerts  pressure  on  the  resistor  column,  which  reduces  its 
resistance  and  starts  .he  motor.  When  the  maximum  pres- 


Hand-Operated  Motor  Starter  for  Two-Minute  Starting  Duty. 


sure  is  exerted  on  the  resistor  and  its  resistance  is  mini¬ 
mum,  the  second  contactor  closes  and  shunts  it  entirely  out 
of  the  circuit.  The  starting  lever  is  held  in  the  running 
position  by  a  retaining  magnet  connected  in  series  with 
the  field  circuit  of  the  motor. 
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LAMP-POST  FOR  ORNAMENTAL  LIGHTING. 


J  he  ornamental  lamp-post  illustrated  herewith  is  of  at¬ 
tractive  but  dignified  design  and  is  supplied  by  the  Central 
hdectric  Company  of  Chicago.  It 
supports  five  incandescent  lamps, 
four  supported  on  brackets  with 
one  central  lamp  above.  .Ml  lamps 
are  preferably  inclosed  in  opal- 
glass  globes.  The  unit  is  especially 
designed  for  boulevards,  parks  or 
curb  lighting  and  consists  of  three 
parts — a  base,  a  hexagonal  column 
and  a  head  to  which  the  brackets 
and  lamps  are  attached.  The  three 
parts  are  held  together  by  three 
interior  rods  which  form  A  rigid 
structure.  In  the  base  there  is  an 
opening  provided  with  a  door  to 
give  access  to  the  connections  and 
operating  switch.  The  over-all 
height  of  the  fixture  is  13  ft.  3  in. 
riie  upper  globe  is  16  in.  in  diam¬ 
eter  and  the  four  side  globes  are 
12  in.  in  diameter.  The  post  is 
sold  complete  with  globe-holders 
only.  .Ml  of  the  fittings,  such  as 
sockets,  globes,  bolts,  washers, 
wire,  lamps  and  switch,  are  e.xtra. 

riie  lamp-post  described  adds 
one  more  to  the  handsome  struc¬ 
tures  of  this  kind  that  the  growing 
desire  for  ornamental  lighting  in 
American  cities  has  led  manufacturers  to  place  on  the 
market. 


PORTABLE  TELEPHONE-TESTING  SET. 


.\  new  portable  telephone-testing  set  for  linemen  has 
just  been  placed  on  the  market  by  the  Holtzer-Cabot  Electric 
('ompatiy,  Hrookline,  Mass.  The  chief  features  of  this  set 
are  its  light  weight  and  compactness.  Its  size  is  5  in.  by 
5  in.  by  5.5  in.,  and  it  weighs  only  6.5  lb.  The  crank  folds 
np  tlush  with  the  case,  and  the  transmitter  and  the  switch 
are  practically  flush.  With  the  receiver  in  the  holder  the 
generator  rings  through  the  buzzer.  With  the  receiver  out 
of  the  holder  it  rings  directly  on  the  line,  the  receiver  at 


Portable  Telephone-Testing  Set. 


the  same  time  being  shunted  away  from  the  generator. 
When  the  switch  is  in  the  “off”  position  the  battery  and 
transmitter  circuit  is  open,  and  when  in  the  “on”  position 
the  transmitter  is  connected  for  talking.  It  contains  a 
generator  wound  to  give  45  volts  and  also  a  three-cell  tung¬ 
sten  battery.  The  set  is  provided  with  5-ft.  cords  equipped 
with  Williams  test  clips  protected  by  rubber  guards. 


STORAGE-BATTERY  MULTIPLE-UNIT  TRACTION 
SYSTEM. 

By  a  combination  of  specially  designed  direct-current 
motors,  Edison  storage  batteries  and  a  novel  system  of 
multiple-unit  control  the  Federal  Storage  Battery  Car 
Company,  Silver  Lake.  X.  J.,  has  recently  evolved  a  com¬ 
plete  car  equipment  for  storage-battery  train  operation. 


Fig.  1 — Train  Equipped  with  Storage- Battery  Multiple-Unit 
Control. 


The  type  of  car  recently  built  for  a  three-car  train  equip¬ 
ment  for  the  "Unidos  Ilabana”  of  Cuba  is  equipped  with 
end  vestibules,  measures  38  ft.  5  in.  in  over-all  length  and 
is  provided  with  four  double  seats  and  four  end  seats, 
accommodating  a  total  of  forty  passengers.  The  four-wheel 
trucks  under  either  end  of  the  car  are  each  equipped  with 

k.\TI\c;.S  FOR  SERIES-WOUND  MOTORS. 


Efficiency, 

Type.  Hp.  - -  R.I’.M  per 

Cent. 

100  \’olts.  200  Volts. 

K-6 .  -s  40  amp.  20  amp.  800  85..' 

K  6 .  10  .  75  amp.  .57.5  amp.  800  86.0 

K-8 .  15  112  amp.  56  amp.  800  87.1 

K-10 .  20  150  amp.  75  amp.  950  88.7 

I  I  I 


two  lo-hp  motors,  or  four  motors  per  car.  The  axles  are 
fixed  and  the  wheels  rotate  on  roller  bearings,  being  driven 
by  spur  gears  engaged  in  an  extra  hub  bolted  to  the 
skeleton  spokes  of  the  light  steel  wheels. 

The  motors  used  on  this  etpiipment  were  furnished  hv  the 
Diehl  Manufacturing  Company.  Iclizabethiiort.  X.  J.,  and 


Fig.  2 — Truck  for  Storage- Battery  Car  with  One  Motor  In  Place. 


are  of  the  K-6  type.  The  Diehl  company  has  developed 
four  sizes  of  series-wound  motors  of  this  general  type  for 
storage-battery  traction  service  the  ratings  of  which  are 
given  in  the  accompanying  table. 

The  manufacturer  states  that  at  lOO  per  cent  overload 
these  motors  will  develop  70  per  cent  of  normal  speed,  and 
that  at  200  per  cent  overload  they  will  develop  623/2  per  cent 


Lamp-Post  for  Orna¬ 
mental  Lighting. 
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of  normal  speed.  Their  weight  varies  from  350  lb.  in  the 
smallest  size  to  1190  lb.  in  the  largest.  The  maximum  tem¬ 
perature  rise  under  one-hour  normal  load,  floor  test,  is 
given  as  45  deg.  C.,  while  the  standard  railroad  guarantee 
provides  a  latitude  as  high  as  75  deg.  C. 

The  energy  for  operating  the  motors  is  derived  from  a 
200-cell  storage  battery  of  the  Edison  A-6  type,  located 
under  the  seats  of  the  car.  The  cells  were  furnished  by 
the  Edison  Storage  Battery  Company,  Orange,  N.  J.  The 
multiple-unit  control  system  was  designed  and  built  by  the 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis. 

On  a  trial  trip  of  this  three-car  train  from  the  Pennsyl¬ 
vania  station  in  New  York  City  to  Long  Beach,  L.  I.,  a 
distance  of  25.6  miles  each  way,  the  running  time  was  fifty- 
six  minutes  in  one  direction  and  fifty-two  minutes  in  the 
other.  The  maximum  speed  attained  was  35  miles  per  hour. 
On  the  heavy  grade  at  the  eastern  portal  of  the  Pennsyl¬ 
vania  tunnel,  rising  to  the  surface  level  at  Long  Island  City, 
the  motors  were  subjected  to  a  duty  of  about  100  per  cent 
more  than  jiormal  load  rating.  The  multiple-unit  control 
operated  very  satisfactorily  and  produced  a  uniform, 
gradual  acceleration,  with  a  total  absence  of  starting  jerk. 
This  trial  run  is  said  to  be  the  first  operation  of  a  complete 
railroad  train  by  storage-battery  power  under  the  multiple- 
unit  control  of  a  single  operator.  About  140  railroad  men 
and  guests  made  up  the  party  which  took  the  trip. 


FITTINGS  FOR  METALLIC  CONDUITS. 


The  Fancleve  Specialty  Company,  Jamaica  Plain,  Mass., 
has  recently  introduced  a  new  line  of  switch  boxes  and  ex¬ 
tension  elbows  designed  to  simplify  the  mechanical  details 
of  interior  wiring.  Fig.  i  shows  a  semi-concealed  switch 
box  for  cable  or  conduit  service,  threaded  bosses  being  pro¬ 
vided  to  eliminate  the  use  of  bushings  and  lock  nuts.  These 
boxes  are  intended  for  flush  switches  or  receptacles  with 
exposed  rigid  or  flexible  metallic  conduits.  The  front  flat 
surface  is  large  enough  to  seat  any  standard  plate  and 
from  the  plate  is  beveled  ofiF  to  an  area  sufficient  to  cover 


Fig.  1 — Semi-Concealed 
Switch  Box. 


Fig.  2 — Switch  Box  for  Base¬ 
board  Receptacles. 


for  any  surface  fittings  as  well  as  for  service  as  a  junction. 
The  beveled  edges  may  be  cut  to  admit  wooden  moldings 
entering  at  a  different  angle  and  on  the  same  plane  as 
conduits.  The  threads  are  cut  with  a  bottoming  tap  and  are 
easily  connected.  Any  unused  conduit  pocket  can  be  sealed 
with  an  ordinary  0.5-in.  socket  or  nut  plug.  Galvanized  or 
black  enamel  finish  is  supplied. 

Fig.  2  shows  a  box  designed  by  the  company  for  base- 


Flg.  3 — External  Elbow. 


Fig.  4 — Internal  Elbow. 


board  or  mopboard  receptacles.  In  the  past  it  has  been  the 
custom  to  use  an  ordinary  switch  ho.x  for  baseboard  outlets, 
with  the  result  that  very  long  machine  screws  were  re¬ 
quired,  with  a  congress  of  washers  to  bring  the  receptacle 
out  to  the  face  of  the  baseboard,  leaving  a  considerable 
portion  of  the  receptacle  without  box  inclosure.  The  lugs 
on  the  box  shown  in  the  sketch  are  set  1^4  in.  back  from  the 
face,  so  that  room  for  in.  of  lath  and  plaster  and  %  in. 
of  baseboard  or  mopboard  is  left  ahead  of  the  lugs,  and  the 
box  is  flush  with  the  baseboard  or  mopboard.  In  installing, 
the  practice  recommended  is  to  nail  pieces  of  furring  flush 
with  the  studding  and  to  screw  on  the  lugs  of  the  box.  The 
box  is  deep  enough  and  has  surface  enough  behind  the 
strapping  or  furring  to  drill  for  whatever  kind  of  conduit 
or  cable  may  be  used  without  cutting  away  the  supporting 
strips  to  let  them  pass.  The  boxes  arc  made  in  various 
arrangements  from  single-gang  to  three-gang. 

The  new  elbow  for  exterior  and  interior  service,  shown 
in  the  accompanying  cuts,  is  designed  of  cast  iron,  gal¬ 
vanized,  and  is  planned  to  carry  metal  moldings  around  a 
corner  or  a  beam  at  low  expense.  'I'he  devices  may  be  used 
to  carry  molding  along  a  cei  ing  and  down  a  wall,  and  the 
general  arrangement  consists  of  a  right-angled  tongue  about 
1.75  in.  long  on  each  size,  which  is  fastened  with  wood 
screws  to  the  beam  or  corner,  the  metal  molding  being 
grounded  to  this  backing  and  held  in  place  by  a  cap  dt- 
thick,  which  is  attached  to  the  backing  by  a  stove  bolt  and 
small  square  nut. 


ELECTRIC  HOT  PLATE. 


The  illustration  presented  herewith  shows  an  electric  hot 
plate  put  on  the  market  by  the  Vulcan  Electric  Heating 
Lompany.  Buffalo.  N.  Y.  The  top  of  this  plate  is  7  in.  in 


Electric  Hot  Plate. 


any  breakage  of  plaster  or  brickwork  necessary  to  cut  the 
rear  portion  of  the  box  into  the  wall,  so  that  the  box 
projects  from  the  wall  only  enough  to  admit  the  conduits 
placed  against  the  surface.  The  boxes  are  made  in  various 
styles  from  single  units  to  four  gangs.  That  shown  is 
arranged  to  take  Fancleve  blank  or  universal  lids  when  it  is 
desirable  to  use  the  box  as  a  junction  only,  or  as  a  mount 


diameter  and  is  made  of  ca.st  iron  with  a  gun-metal  finish. 
The  legs  and  base  are  nickel-plated.  It  has  been  the  aim  of 
the  designer  to  make  this  plate  a  handy  instrument  for 
kitchen  use  and  at  the  same  time  have  it  sufficiently  neat  in 
appearance  to  be  used  as  a  chafing-dish  accessory.  It  is 
stated  that  the  cost  of  operation  is  approximately  4  cents 
per  hour. 
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CLEANSER  FOR  ELECTRIC  GLASSWARE. 

It  is  now  very  generally  appreciated  that  the  dirt  which 
adheres  to  incandescent  lamps  and  which  collects  on  re¬ 
flectors  and  glassware  has  a  detrimental  effect  on  the 
efficiency  of  the  unit  as  a  whole.  This  is  also  true  of  the 
deposit  within  the  globes  of  arc  lamps.  In  removing  this 
dirt  or  deposit  it  is  important  not  to  scratch  the  glassware 
and  not  to  leave  a  film  which  will  hold  any  dirt  collecting 
on  the  glassware  and  thus  increase  the  necessity  for  clean¬ 
ing.  The  Myrlite  Company  of  America,  of  Pownal,  Vt., 
manufactures  a  cleanser  which  is  claimed  to  be  free  from 
material  which  will  scratch  the  glass.  It  is  put  up  in  tubes 
with  screw  cap  and  according  to  the  manufacturer  is  an 
insoluble,  neutral  carbonate  free  from  silicon,  acid,  alkali 
or  soap  compounds.  It  is  said  to  be  rapid  and  thorough  in 
action  and  to  impart  to  the  object  cleaned  a  crystal  bright¬ 
ness  free  from  any  dirt-collecting  film. 


VENTILATION  OF  A  LARGE  HOTEL. 

In  the  annex  to  the  Ritz-Carlton  Hotel,  New  York,  now 
being  erected,  there  will  be  a  ventilating  system  connected 
with  the  heating  and  cooling  systems  operated  by  electric 
motors.  Because  of  the  arrangement  of  the  building  the 
system  is  installed  in  four  separate  divisions,  providing 
respectively  for  ventilation  of  the  banquet  hall  and  ball¬ 
room,  service  floors,  private  dining  room,  and  toilet  rooms. 
The  first  mentioned  is  the  largest,  handling  50,000  cu.  ft.  of 
air  per  minute.  The  air  is  drawn  in  by  a  fan.  It  passes 
first  over  a  tempering  coil,  which  warms  it  above  the  freez¬ 
ing  point  of  water,  and  then  through  a  washer,  which 
purifies  it.  It  is  then  heated  to  the  proper  temperature  by 
passing  through  a  rehcater  and  is  sent  through  the  ducts 
by  which  it  is  distributed.  The  tempering  coils  and  reheater 
consist  of  radiator  sections  heated  by  steam  controlled  by  a 
thermostat,  so  that  the  temperature  of  the  air  is  always 
constant  and  of  the  proper  degree. 

In  summer  the  air  is  cooled  by  means  of  direct-expansion 
cooling  coils  placed  in  the  spray  chamber  of  the  air  washer. 
Frost  is  prevented  from  forming  on  the  outside  of  the  pipes 
by  a  constant  spray  of  water  flowing  over  the  coils. 

The  ventilation  is  effected  by  heating  the  room  registers 
at  both  the  floor  and  ceiling  levels.  In  the  winter  when 
warm  air  is  brought  in  it  enters  through  the  ceiling  and 
exhausts  through  the  floor  registers.  In  the  summer  the 


Motor- Driven  Blowers. 


order  is  reversctl  and  the  cold  air  is  brought  in  through  the 
floor  and  exhausted  through  the  ceiling  registers. 

The  efficiency  of  this  arrangement  is  due  to  the  fact  that 
the  heated  air  introduced  is  at  a  higher  temperature  than 
that  of  the  room  and  on  entering  its  temperature  is  re¬ 
duced,  so  that  the  flow  of  air  is  downward  and  the  proper 
place  to  remove  the  foul  air  is  at  the  floor  level.  On  the 


other  hand,  when  cold  air  is  introduced  at  a  lower  tempera¬ 
ture  it  is  heated  on  entering,  which  produces  an  upward 
flow,  and  the  foul  air  goes  out  at  the  top.  The  reversal 
flow  is  obtained  by  means  of  a  reversing  damper.  The 
system  is  designed  to  change  the  air  in  each  toilet  room 
once  every  four  minutes  and  in  the  other  rooms  once  in 
every  six  minutes. 

The  illustration  shows  a  battery  of  blowers  mounted 
on  the  twelfth  floor  of  the  annex  and  furnishing  the 
ventilation  for  the  kitchen  and  toilet  rooms.  The  blowers 
throughout  the  building  were  furnished  by  the  B.  F.  Sturte- 
vant  Company,  Hyde  Park,  Mass.,  and  the  motors  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. 

The  motors  are  designed  for  operation  on  240-volt  direct 
current  and  are  arranged  for  speed  adjustment.  Two  of 
the  motors  shown  in  the  illustrations  are  rated  at  10  hp, 
with  a  speed  of  from  236  r.p.m.  to  260  r.p.m.,  and  the 
other  one  at  12.5  hp,  with  a  speed  of  from  336  r.p.m.  to 
360  r.p.m. 

HUGE  DIRECT-CURRENT  WATT-HOUR  METER. 

A  direct-current  watt-hour  meter  capable  of  measuring 
60,000  amp  at  650  volts,  or  nearly  50,000  hp,  with  50  per 
cent  continuous  overload  range,  will  shortly  be  installed  in 
the  plant  of  the  Hydraulic  Power  Company,  Niagara  Falls, 
N.  Y.,  to  measure  the  large  direct-current  outputs  used 
in  the  reduction  of  aluminum  from  bauxite.  This  meter, 
the  largest  of  the  kind  ever  constructed,  is  now  being  built 
in  the  factory  of  the  Sangamo  Electric  Company,  Spring- 
field,  Ill.,  and  is  of  the  mercury  type. 

Some  interesting  problems  were  encountered  in  the  design 
of  this  very  large  shunt.  With  a  drop  of  but  50  millivolts 
the  loss  at  full  load  is  3  kw.  To  dissipate  this  energy  the 
entire  shunt  will  be  mounted  in  a  corrugated  sheet-steel 
tank  and  immersed  in  oil.  Copper  pipes  for  cooling  water 
are  placed  in  the  upper  layer  of  the  oil  above  the  shunt,  so 
that  under  heavy  overloads  additional  capacity  can  be 
gained  by  passing  water  through  the  pipes. 

A  difficult  feature  in  the  design  of  the  shunt  was  the 
arrangement  of  connections  between  the  copper  end  blocks 
of  the  shunt  and  the  set  of  112.5-in.  by  aluminum 

busbars  to  which  the  shunt  will  be  connected.  Aluminum 
has  a  very  high  contact  resistance  against  copper  and  other 
metals,  owing  to  the  rapidity  with  which  the  surface  of 
aluminum  oxidizes,  so  it  was  necessary  to  provide  a  contact 
area  of  about  25,000  sq.  in.  between  the  copper  blades  from 
the  end  blocks  of  the  shunt  and  the  aluminum  busbars,  thus 
keeping  the  current  density  in  the  contact  down  to  approxi¬ 
mately  2.6  amp  per  square  inch  instead  of  60  amp  to  80  amp, 
the  allowance  usually  made  for  copper  to  copper. 

The  entire  weight  of  the  shunt,  without  the  tank  or  oil, 
is  approximately  1600  lb.  A  number  of  terminals  are 
brought  from  the  end  blocks  of  the  shunt  to  a  point  above 
the  oil,  from  which  the  connection  is  taken  for  the  meter 
circuit,  the  arrangement  of  these  terminals  giving  a  uniform 
or  average  of  potential  drop  between  the  ends  of  the  shunt. 
The  end  blocks  are  built  in  sections  bolted  together  with 
heavy  copper  rods  so  that  the  coefficient  of  expansion  of 
the  entire  mass  is  the  same  throughout  and  the  drop  of 
the  shunt  under  all  conditions  will  be  uniformly  maintained. 

Two  switchboard  watt-hour  meters  will  be  operated  from 
this  shunt,  one  as  a  check  against  the  other.  One  of  these 
meters  will  also  operate  a  distant-dial  mechanism  located 
about  one-half  mile  away  from  the  shunt  and  meter.  The 
mercury-motor  type  of  meter,  owing  to  its  freedom  from 
the  effects  of  external  magnetic  fields,  is  particularly  well 
suited  for  this  heavy  load,  as  there  is  an  enormous  stray 
field  created  by  the  conductor  carrying  60,000  amp,  which 
would  seriously  affect  the  registration  of  a  meter  susceptible 
to  stray-field  effects. 
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Industrial  and  Financial  News 


ORDERS  on  the  books  of  the  majority  of  industrial 
companies  are  now  in  sufficient  volume  to  insure 
a  continuation  of  activity  for  some  time  to  come. 
There  has  been  no  appreciable  change  as  yet  in  trade  senti¬ 
ment  as  a  result  of  the  presidential  election.  Demand  for 
iron,  steel  and  coal  is  exceedingly  broad  and  transporta¬ 
tion  facilities  are  being  heavily  taxed  in  carrying  the  ton¬ 
nages.  A  good  volume  of  business  is  reported  from  all 
over  the  country,  and  in  nearly  all  sections  confidence  is 
expressed  in  the  probability  that  still  greater  expansion  is 
yet  to  come.  Such  indicators  of  trade  conditions  as  bank 
clearings,  money  rates,  collections  and  the  trend  of  the 
metal  markets  seem  to  fully  substantiate  such  a  belief  at 
this  time.  October  bank  clearings  were  31  per  cent  larger 
than  those  in  September,  and  increases  were  shown  in  all 
parts  of  the  country.  Earnings  of  public-utility  companies 
are  showing  decided  improvement.  September  returns  of 
the  Stone  &  Webster  properties  were  much  larger  than 
those  in  September  a  year  ago,  and  similar  improvement 
was  made  by  the  properties  operated  by  E.  W.  Clark  & 
Company,  the  Federal  Light  &  Traction  Company  and 
many  others.  A  considerable  volume  of  new  securities  is 
being  issued  by  the  central-station  companies  for  providing 
funds  for  improvements  and  extensions.  .All  of  the  leading 
electrical  manufacturers  are  operating  at  record  levels  and 
many  are  experiencing  difficulty  in  making  deliveries  as 
early  as  desired. 


Virginia  Railway  &  Power’s  Gains. — During  the  year 
ended  June  30,  1912,  the  Virginia  Railway  &  Power  Com¬ 
pany  earned  a  surplus  over  all  charges  and  preferred- 
stock  dividends  of  2.88  per  cent  on  its  outstanding  common 
stock,  as  compared  with  2.17  per  cent  in  the  preceding 
year.  The  results  of  the  year’s  operations  showed  an 
increase  of  $101,891  in  passenger  revenues,  of  $110,170  in 
total  railway  revenues,  a  gain  of  $151,621  in  sales  of  electric 
energy  and  gas,  and  an  increase  of  $221,988  in  total  operat¬ 
ing  revenues.  Total  operating  expenses  of  the  railway 
department  show'ed  an  increase  of  $51,086  and  consumed 
slightly  more  than  61  per  cent  of  the  gross  earnings  of  that 
department.  Total  operating  expenses  of  the  light,  power 
and  gas  department  increased  $43,954  and  consumed  40.03 
per  cent  of  the  revenue  of  that  department.  Expenses  of 
ferry  operation  decreased  $13,812  and  required  79.56  per 
cent  of  the  revenues  obtained  from  that  source.  Total 
operating  expenses  showed  an  increase  of  $81,227  and 
consumed  53.15  per  cent  of  the  gross  operating  revenues. 
Net  earnings  from  operation  were  $140,760  larger  than  in 
1911  and  were  equal  to  46.85  per  cent  of  the  gross  returns. 
The  revenues  of  the  light  and  power  department  in  Rich¬ 
mond  were  affected  to  some  extent  by  the  fact  that  the  city 
of  Richmond  constructed  its  own  plant  for  street  and 
municipal  lighting.  This  plant  was  placed  in  operation  on 
Dec.  20,  1910,  and  the  street  lighting  furnished  by  the  Vir¬ 
ginia  Railway  &  Power  Company  in  Richmond  was  en¬ 
tirely  discontinued  on  Dec.  5,  1911.  During  the  past  year 
the  company  generated  a  total  of  79,747,803  kw-hr.  of  elec¬ 
trical  energy,  of  which  41,676,818  kw-hr.  were  used  by  the 
railways  and  38,070.985  kw-hr.  were  used  for  commercial 
purposes.  The  total  generated  in  1911  was  73,990,877  kw-hr. 

Northwestern  Electric  Company  (Ore.)  Files  Mortgage. 
— The  Northwestern  Electric  Company,  of  Portland,  Ore., 
which  is  erecting  a  20,000-hp  hydroelectric  plant  on  the 
White  Salmon  River,  about  40  miles  east  of  Portland,  has 
filed  a  mortgage  for  $10,000,000.  The  company  w'as  organ¬ 
ized  in  1911  with  a  capital  stock  said  to  be  $10,000,000,  with 
Mortimer  Fleishhacker,  of  San  Francisco,  as  president. 
Other  San  Francisco  men  said  to  be  affiliated  with  it  are: 
Herbert  Fleishhacker,  R.  M.  Hotaling,  William  H.  Crocker, 
.A.  Borel,  W.  H.  Metson,  C.  F.  Leege  and  T.  Tognazzini. 
Its  20,000-hp  station,  referred  to  above,  will  be  completed 
by  Jan.  i,  1913,  as  w-as  noted  in  these  columns  Aug.  31.  In 
addition  to  this  plant  the  company  is  building  an  auxiliary 
steam  plant  in  Portland,  said  to  have  a  rating  of  10,000  hp, 
and  has  under  consideration  the  erection  of  other  plants 
on  the  Klickitat  and  Lewds  Rivers,  as  part  of  a  loo.ooo-hp 


system  from  which  energy  will  be  distributed  over  a  large 
area.  On  Sept.  25  the  City  Council  of  Portland  voted 
unanimously  to  give  the  company  a  twenty-five-year  fran¬ 
chise  to  furnish  electrical  energy,  and  at  an  election  on 
Nov.  2  this  franchise  was  ratified  by  a  large  vote.  Rates 
for  service,  as  provided  in  an  ordinance  presented  earlier 
in  the  year,  are  to  be  as  follows:  A  maximum  rate  of 
9  cents  per  kw-hr.  for  retail  service,  2  cents  per  kw-hr. 
for  arc  and  other  municipal  service,  and  a  sliding  scale  for 
motor-service  purposes,  varying  from  i  cent  to  5  cents 
per  kw-hr.  This  ordinance  also  provided  for  payment  to 
the  city  of  3  per  cent  of  the  gross  income. 

Washington  Utilities  Merger. — Stockholders  of  the  Mary- 
land-Virginia  Company  voted  on  Nov.  6  to  change  the  name 
of  the  company  to  the  Washington  Utilities  Company  and 
to  increase  the  authorized  capital  stock  from  $30,000,000  to 
$50,000,000.  In  this  connection  the  Washington  Star  said 
recently:  “F'ollowing  the  action  of  the  stockholders,  pro¬ 
moters  of  the  scheme  announced  that  the  next  step  will  be 
to  bring  about  a  consolidation  of  the  corporation  and  the 
Washington-Virginia  Railway,  which  operates  an  electric 
railway  between  Washington,  Mount  Vernon,  Fairfax  and 
other  Virginia  points.  According  to  W.  B.  Ilibbs,  who 
has  been  active  in  the  organization  of  the  holding  company, 
no  effort  will  be  made,  for  the  present  at  least,  to  have 
Washington  utilities  affiliated  with  the  concern.” 

German  Lamp  Patents. — The  Allgemeine  Elektricitats- 
Geseilschaft,  Siemens  &  Halske,  A.  G.,  and  the  Auer  Gas- 
gluhlicht-Gesellschaft,  .the  three  largest  makers  of  drawn- 
wire  lamps  in  Germany,  entered  into  an  agreement  last 
year,  as  may  be  recalled,  relating  to  the  exchange  of  lamp 
patents  and  manufacturing  processes.  It  is  now  stated  that 
the  Bergmann  Electricity  Works  Company  is  carrying  on 
experiments  looking  toward  the  introduction  of  a  new 
lamp  manufacturing  process  and  is  conducting  negotia¬ 
tions  with  the  foregoing  companies  with  a  view  to  arriv¬ 
ing  at  an  agreement  with  them  through  which  it  can  under¬ 
take  the  manufacture  of  drawn-wire  lamps  without  infring¬ 
ing  upon  the  patents  held  by  these  concerns. 

Have  6400  More  on  Pay  Rolls  Than  in  1911. — The  West- 
inghouse  Electric  &  Manufacturing  Company,  the  Union 
Switch  &  Signal  Company,  the  Westinghouse  Machine 
Company  and  the  Westinghouse  Air  Brake  Company  are 
now  employing  nearly  24,000  men,  as  compared  with  17,600 
on  the  rolls  at  this  time  last  year.  Recent  statistics  show 
that  the  Air  Brake  company  is  employing  4500  now  as  com¬ 
pared  with  3000  last  year;  that  the  Union  Switch  &  Signal 
has  1680  as  against  1175;  that  the  Machine  company  has 
3000  as  against  2000,  and  that  the  Electric  Company  is 
employing  14,700  as  compared  with  11,500  in  1911.  Busi¬ 
ness  with  all  of  these  companies  is  close  to  record  levels. 

Increase  in  Copper  Production. — The  output  of  several 
of  the  leading  copper  producers  in  the  ten  months  ended 
Oct.  31,  1912,  compares  with  that  in  the  corresponding 
period  of  1911  as  follows:  Smelter  output  of  Amalgamated 
Copper  Company’s  Anaconda  plant,  251,650,000  lb.,  against 
215,702,100  lb.;  production  of  the  Copper  Queen,  Detroit  and 
Moctezuma  mines,  owned  by  Phelps,  Dodge  &  Co..  113,- 
735.017  lb.,  as  compared  with  100,898,958  lb.;  estimated  out¬ 
put  of  the  Calumet  &  Hecla  Mining  Company  and  its  sub¬ 
sidiaries,  109,057,445  lb.,  as  compared  with  110,573,019  lb. 
The  October  output  of  these  properties  was  25,250,000  lb., 
12.238.241  lb.  and  ii.o8<),oi2  lb.  respectively. 

Canadian  Utility  Company  Expanding. — The  Saraguay 
Electric  &  Water  Company,  of  Montreal,  Que.,  which 
operates  in  Bordeaux,  Cartierville,  Ahuntsic,  Notre  Dame 
de  Grace,  Point  Viau,  St.  Laurent  and  neighboring  locali¬ 
ties,  has  filed  a  petition  with  the  provincial  government 
seeking  authority  to  increase  its  capital  to  $5,000,000  and 
to  change  its  name  to  the  Montreal  Public  Service  Corpo¬ 
ration.  It  has  also  asked  for  permission  to  manufacture 
and  sell  gas  and  to  acquire  other  public-utility  companies. 
The  company  is  a  subsidiary  of  the  Canadian  Light  & 
Power  Company.  W.  M.  Ramsay,  of  Montreal,  is  its 
president. 
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Stone  &  Webster’s  Texas  Properties  Show  Gains  in  Earn¬ 
ings. — Practically  all  of  the  important  public-utility  com¬ 
panies  managed  by  Stone  &  Webster  showed  decided  im¬ 
provement  in  earnings  in  September  over  those  in  the  cor¬ 
responding  month  last  year.  Operating  results  of  the  Texas 
properties  were  especially  favorable.  Much  of  the  increase 
is  ascribed  to  the  excellent  business  conditions  now  prevail¬ 
ing  in  that  State.  September  gross  earnings  of  the  Gal- 
veston-Mouston  Electric  Company  were  $54,200  larger  than 
those  in  September  a  year  ago  and  the  surplus  after  charges 
showed  a  gain  of  nearly  $20,000.  In  the  twelve  months 
ended  Sept.  30  there  was  a  gain  in  gross  earnings  of  nearly 
$500,000  and  in  surplus  over  charges  of  close  to  $102,000. 
In  the  gross  earnings  of  the  Northern  Texas  Electric  Com¬ 
pany  there  was  an  increase  of  about  $24,200  in  September 
and  in  surplus  over  charges  in  September  of  $15,100  as  com- 
I)ared  with  September,  1911.  In  the  twelve  months  ende<l 
Sept.  .30  there  was  a  gain  of  $114,700  in  gross  and  of  $58,161 
in  surplus.  September  gross  earnings  of  the  Dallas  Electric 
Comjiany  were  over  $16,200  in  excess  of  those  in  September 
a  year  ago  and  the  surplus  earnings  were  $14,000  more  than 
they  were  a  year  ago.  The  twelve  months’  gross  showed  a 
gain  of  over  $179, CKX)  and  the  surplus  one  of  $101,200.  d'here 
was  an  improvement  of  about  $13,500  in  the  September 
earnings  of  the  El  Paso  Electric  Company  and  an  increase 
of  $12,900  in  the  surplus  over  charges.  The  showing  for 
the  twelve  months  ended  Sept.  30  exhibited  a  gain  in  gross 
of  $90,500  and  of  $80,200  in  net  surplus.  Business  condi¬ 
tions  in  the  Northwest  section  of  the  country  where  prop¬ 
erties  are  operated  by  Stone  &  Webster  are  very  favorable 
at  this  time  and  expansion  is  also  shown  in  general  business 
conditions  in  Elorida.  I'.arnings  of  the  Jacksonville  Electric 
Company  in  September  were  3.1  per  cent  larger  than  in 
September  a  year  ago. 

New  Holding  Company  for  North  American’s  Wisconsin 
Properties. — The  North  American  Company,  which  owns 
public  utilities  in  St.  Louis  and  Detroit  and  in  several  Wis¬ 
consin  towns  and  cities,  has  incorporated  the  Wisconsin 
Edison  Company  under  New  York  laws,  to  take  over  its 
holdings  in  the  State  of  Wisconsin.  The  following  state¬ 
ment  was  made  by  the  company;  “The  company  starts 
out  with  an  authorized  issue  of  $10,000000  6  per  cent 
cumulative  preferred  stock  with  shares  of  $100  par  value 
and  200.000  shares  of  common  stock  without  nominal  or 
par  value.  The  company  was  organized  to  take  over  the 
holdings  of  the  North  American  Company  and  the  public 
utilities  which  it  controls  within  the  State  of  Wisconsin. 
The  new  company  will  own  the  capital  stock  of  The  Mil¬ 
waukee  Light.  Heat  &  Traction  Company,  which  in  turn 
controls  the  Milwaukee  Electric  Railway  &  Light  Com¬ 
pany:  the  Wisconsin  Gas  &  Electric  Company — a  consoli¬ 
dation  of  the  Racine  Gas  Light  Company — the  Kenosha 
Electric  Railway  Company  and  the  Kenosha  Gas  &  Elec¬ 
tric  Company,  the  Watertown  Gas-Electric  Company,  the 
North  Milwaukee  Light  &  Power  Company,  the  Burlington 
Light  &  Power  Company  and  the  common  stock  of  the 
Milwaukee  Electric  Railway  &  Light  Company,  which  was 
issued  for  the  acquisition  of  the  property  of  the  Milwaukee 
t'entral  Heating  Company.  Of  the  authorized  capital  stock 
$t.(XK).0(K)  of  the  preferred  and  200,000  shares  of  the  common 
stock  will  he  issued  immediately.’’  This  is  the  first  large 
company  incorporated  under  the  statute  passed  by  the  last 
New  York  State  Legislature  providing  that  corporation 
stock  may  he  issued  without  par  value. 

Middle  West  Company  Absorbs  Illinois  Northern. — The 
Miihlle  West  Utilities  Company,  of  Chicago,  has  made  an 
arrangement  to  purchase  practically  all  of  the  outstanding 
common  stock  of  the  Illinois  Northern  L'tilities  Company. 
The  amount  of  outstanding  common  stock  of  the  latter 
company  is  $4,650,000.  The  terms  of  the  purchase  provide 
for  $15  in  preferred  stock  and  $18.33  1/3  in  common  stock 
of  the  Middle  West  company  for  each  share  of  common  in 
the  Illinois  Northern  company.  This  means  that  the  pur¬ 
chasing  company  will  issue  $1,550,000  of  new  stock,  this 
amount  being  divided  into  $697,500  preferred  and  $852,500 
common.  The  Middle  West  company  has  in  its  treasury 
about  $1,000,000  of  each  class  of  stock,  against  which  it  will 
draw  to  meet  the  terms  of  the  agreement.  The  Illinois 
Northern  Utilities  Company  was  organized  in  April.  1912. 
and  it  has  acquired  and  now  owns  and  operates  the  public- 
utility  properties  of  twenty-one  separate  companies  in  the 


northwestern  part  of  the  State  of  Illinois,  its  territory  ad¬ 
joining  that  of  the  Public  Service  Company  of  Northern 
Illinois  on  the  north  and  west.  The  capital  of  the  Illinois 
Northern  consists  of  $4,650,000  in  common  and  $2,000,000 
in  preferred  stock.  It  has  outstanding  $2,000,000  in  bonds, 
and  underlying  bonds  on  the  absorbed  properties  to  the 
amount  of  $468,600  are  also  outstanding.  It  is  reported  that 
the  present  earnings  are  at  the  rate  of  $650,000  gross  and 
$180,000  net  annually. 

Assessment  on  Portland  Railway,  Light  &  Power  Stock. 
— Directors  of  the  Portland  (Ore.)  Railway,  Light  &  Power 
Company  have  adopted  resolutions  calling  for  an  assess¬ 
ment  f)f  5  per  cent,  or  $5  a  share,  on  the  stock  of  the  com¬ 
pany  from  stockholders  of  record  Nov.  16.  The  assessment 
is  to  be  paid  Dec.  2.  A  resolution  was  also  adopted  pro¬ 
viding  for  a  special  dividend  of  $5  a  share.  This  is  not  to 
he  paid  in  cash,  but  is  to  be  credited  to  stockholders  at  the 
time  of  the  payment  of  the  5  per  cent  cash  assessment  on 
Dec.  2  as  an  additional  payment  on  account  of  the 
amount  remaining  unpaid  on  their  stock,  making  it  75  per 
cent  paid.  The  assessment  will  provide  $1,250,000  for  ex¬ 
tensions  and  improvements.  The  company  has  also  de¬ 
clared  a  quarterly  dividend  of  $1.25  on  its  stock,  payable 
Dec.  2  to  holders  of  record  Nov.  16.  This  is  an  increase 
of  25  cents  per  share  over  the  previous  quarterly  dividend. 

Virginia  Public  Utility  Changes. — The  Clifton  Forge 
(Va.)  Public  Service  Company  has  changed  its  name  to  the 
Virginia- Western  Electric  Company.  It  has  taken  over 
the  Rockbridge  Power  Corporation,  of  Buena  Vista.  Va.. 
which  owns  two  hydroelectric  plants  on  the  James  River, 
and  has  also  acquired  the  Buena  Vista  Light  &  Power  Com¬ 
pany.  Energy  from  the  plants  of  the  Rockbridge  company 
is  furnished  to  Lexington  and  Buena  Vista.  I'urther  hydro¬ 
electric  developments  will  be  started  by  the  new  company 
in  the  spring  of  1913.  The  Covington  Electric  Company  is 
now  being  supplied  with  energy  from  Clifton  Forge  by 
means  of  a  recently  erected  transmission  line. 

San  Joaquin  Light  &  Power  Earnings  Show  Big  Increase. 
— According  to  the  statement  of  the  San  Joaquin  Light  & 
Power  Corporation,  Fresno,  Cal.,  for  the  month  of  Septem¬ 
ber  and  the  first  nine  months  of  1912,  decided  improvement 
was  made  in  the  earnings  of  the  company  in  these  periods 
over  those  in  the  corresponding  periods  last  year.  Septem¬ 
ber  surplus  showed  the  remarkable  gain  of  236.34  per  cent 
and  the  surplus  for  the  nine  months  represented  an  in¬ 
crease  of  31  04  per  cent.  The  surplus  for  the  nine  months 
ended  Sept.  30  was  $295,537.  The  preferred  dividend  re¬ 
quirements  call  for  $292,500. 

Toledo  Railways  &  Light  Transfer  Completed. — With 
the  affixing  of  the  signature  of  F.  H.  Goff,  of  Cleveland, 
acting  for  Henry  A.  Everett,  the  last  important  stockholder 
to  accept  the  terms  to  the  contract  between  the  bondholders 
and  stockholders’  committee  of  the  Toledo  Railways  & 
Light  Comjiany  and  representatives  of  H.  L.  Doherty  & 
Company,  the  transfer  of  the  Toledo  company  to  the 
l’tilities  lmi)rovement  Company,  recently  formed  by  the 
Doherty  interests,  was  formally  completed  this  week.  The 
Doherty  interests  will  take  charge  of  the  property  on 
Jan.  I. 

Gas  Producer  Plant  for  Alpha  Portland  Cement  Com¬ 
pany. — The  Mesta  Machine  Company,  Pittsburgh,  has  re¬ 
ceived  an  order  from  the  Alpha  Portland  Cement  Company 
for  three  gas  engines  directly  connected  to  600-kw  alter¬ 
nating-current  generators.  The  engines  are  to  operate  on 
producer  gas  and  will  be  installed  in  the  plant  at  Cementon, 
N.  Y.  The  new  installation  will  practically  double  the  rated 
output  of  the  present  plant. 

Initial  Dividend  Declared. — The  Illuminating  &  Power 
Securities  Corporation  has  declared  an  initial  quarterly  divi¬ 
dend  of  cent  on  its  preferred  stock.  The  company 

was  organized  under  Virginia  laws  early  last  summer,  as 
noted  in  these  columns  June  29.  to  deal  in  securities  of 
public-utility  corporations.  It  has  $1,250,000  preferred  and 
$5,000,000  common  stock  outstanding. 

Ottawa  Companies  Will  Increase  Capital  Stock. — The 
Ottawa  (Can.)  Electric  Company  is  planning  to  increase 
its  capital  stock  from  $1,500,000  to  $3,000,000,  and  the  Ot¬ 
tawa  Gas  Company  is  seeking  authority  to  increase  its 
stock  from  $500,000  to  $2,000,000. 
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September  Earnings  of  E.  W.  Clark  &  Company’s  Prop¬ 
erties. — September  returns  of  the  majority  of  central-station 
properties  operated  by  E.  \V.  Clark  &  Company  showed 
considerable  improvement  over  those  in  the  same  month  of 
the  preceding  year.  Gross  earnings  of  the  Bangor  (Maine) 
Railway  &  IClectric  Company  showed  an  increase  of  14.1 
per  cent  and  the  surplus  for  the  month  showed  a  gain  of 
6.1  per  cent  over  returns  in  September,  1911.  In  the  three 
months  ended  Sept.  30  the  gross  earnings  of  the  company 
were  15.6  per  cent  larger  than  those  in  the  corresponding 
period  of  1911  and  the  surplus  was  larger  by  10.8  per  cent. 
The  showing  made  by  the  Chattanooga  (Tenn.)  Railway  & 
Light  Company  in  September  was  somewhat  better,  for 
while  gross  returns  were  14.1  per  cent  larger  than  in  Se])- 
tember,  1911,  the  surplus  for  the  month  was  13.7  per  cent 
in  e.xcess  of  that  a  year  ago.  The  gross  returns  for  the  nine 
months  ended  Sept.  30  showed  a  gain  of  12.2  per  cent  and 
the  surplus  a  gain  of  6.6  per  cent.  Gross  earnings  of  the 
Commonwealth  Power,  Railway  &  Light  Company,  Jack- 
son,  Mich.,  showed  a  gain  of  15.8  per  cent  in  September 
and  of  1 5. 1  per  cent  in  the  nine  months  ended  Sept.  30, 
while  the  surplus  showed  gains  of  6.3  per  cent  and  6.7  re¬ 
spectively  in  these  periods.  While  September  gross  returns 
of  the  Portland  (Ore.)  Railway,  Light  &  Power  Company 
showed  an  increase  of  4.7  per  cent  over  those  in  September 
a  year  ago.  the  surplus  fell  off  5.6  per  cent.  In  the  nine 
months  emled  Sept.  30  gross  returns  improved  by  4.7  per 
cent  and  the  surplus  decreastxl  by  11.5  per  cent.  The  Sep¬ 
tember  gross  earnings  of  the  St.  Joseph  (Mo.)  Railway, 
Light.  Heat  &  Power  Company  were  0.3  per  cent  under  those 
in  September,  iQii,  but  the  surplus  was  70.4  per  cent  larger. 
There  was  a  gain  of  6.4  per  cent  in  the  gross  and  45.7  per 
cent  in  the  surplus  earnings  of  this  company  in  the  nine- 
month  period.  In  the  case  of  the  Union  Railway,  Gas  & 
Electric  (.  omi)any,  of  Evansville,  Ind.,  Peoria,  Rockford 
and  Springlield,  111.,  the  September  gross  increased  34.5  per 
cent  and  the  surplus  for  the  month  increased  7.6  per  cent. 
A  gain  of  21.9  per  cent  in  the  gross  earnings  in  the  nine 
months  ended  Sept.  30,  1912,  and  of  lo.i  per  cent  in  surplus 
was  shown  as  compared  with  the  returns  in  the  correspond¬ 
ing  period  last  year. 

Peerless  Insulated  Wire  &  Cable’s  Staff. — .\mong  those 
associated  with  the  management  of  the  Peerless  Insulated 
Wire  &  Cable  Comi)any,  18  Broadway,  New  York,  details 
concerning  which  appeared  in  these  columns  last  w’eek,  are 
several  men  formerly  connected  with  the  insulated  wire 
and  engineering  fields.  One  of  these,  H.  G.  Madden,  was 
at  one  time  general  sales  agent  of  the  Kerite  Insulated  Wire 
&  Cable  Company.  W.  \'.  B.  Marquette,  also  associated 
with  the  management,  was  the  superintendent  of  the  Safety 
Insulated  Wire  &  Cable  Company  for  many  years.  W.  E. 
Cook,  who  has  been  actively  engaged  along  engineering  and 
manufacturing  lines  and  who  at  one  time  was  consulting 
engineer  to  the  Diamond  Match  Company  of  Chicago,  is 
also  affiliated  with  the  management  of  the  Peerless  com¬ 
pany.  Mr.  Randall,  inventor  of  the  process,  was  associated 
with  the  Safety  Insulated  Wire  &  Cable  Company  for  many 
years. 

Federal  Light  &  Traction’s  Showing. — The  consolidated 
statement  of  earnings  of  subsidiaries  of  the  Federal  Light 

Traction  Company  for  the  month  of  September  showed 
gross  returns  of  $i46.622  as  compared  with  $126,888  in  Sep¬ 
tember  a  year  ago.  an  increase  of  15.6  per  cent.  Operating 
expenses  and  taxes  were  $82.4<)o  as  against  $73,621,  an  in¬ 
crease  of  9.1  per  cent.  Net  earnings  were  $64,132  as  com¬ 
pared  with  $51,267,  representing  a  gain  of  25.1  per  cent. 
For  the  nine  months  ended  Sept.  30,  1912,  the  gross  earn¬ 
ings  were  $1,232,429,  compared  with  $1,070,406.  representing 
a  gain  of  15.1  per  cent.  Operating  expenses  and  taxes  in¬ 
creased  from  $049,238  to  $730,333,  which  is  a  difference  of 
12.5  per  cent.  The  net  earnings  rose  from  $421,148  to 
$302,096,  an  increase  of  19.2  per  cent.  These  figures  do  not 
include  the  earnings  of  the  Deming  Ice  &  Electric  Com¬ 
pany. 

Kings  County  Electric  Light  &  Power  to  Issue  Bonds. — 
.\  special  meeting  of  the  stockholders  of  the  Kings  County 
(N.  Y.)  Electric  Light  &  Power  Company  will  be  held  at 
the  office  of  the  company,  Brooklyn,  N.  Y.,  on  Nov.  26  to  act 
upon  a  proposition  recommended  by  the  board  of  direc¬ 
tors  to  issue  $3,000,000  convertible  debenture  bonds,  bear¬ 
ing  interest  at  6  per  cent. 


Gas  &  Electric  Securities  Dividend. — Directors  of  the  Gas 
&  Electric  Securities  Company,  which  is  controlled  by  H. 
L.  Doherty  &  Company,  have  announced  that  dividends  at 
the  rate  of  one-half  of  i  per  cent  per  month  w’ill  be  paid  on 
the  company’s  $1,000,000  common  stock  on  and  after  Eeb. 
I,  1913.  Regular  dividends  at  the  rate  of  seven-twelfths  of 
I  per  cent  per  month  are  being  paid  on  the  $1,000,000  pre¬ 
ferred  stock  outstanding. 

Cleveland-Galion  Motor  Truck  Increases  Its  Capital. — .\t 
a  recent  meeting,  the  stockholders  of  the  Cleveland-Galion 
Motor  Truck  Company,  1010  Euclid  Avenue.  Cleveland, 
manufacturers  of  electric  trucks,  voted  to  increase  the 
preferred  stock  of  the  company  to  $1,500,000  and  the  com¬ 
mon  to  $500,000. 

Cedar  Rapids  Manufacturing  &  Power  Company  Votes 
Stock  Increase. — Stockholders  of  the  Cedar  Rapids  Manu¬ 
facturing  &  Power  Company  have  voted  to  increase  the 
capital  stock  from  $io.coo.ooo  to  $13,000,000  and  to  change 
the  head  office  from  St.  Joseph  de  Soulanges  to  Montreal. 


OCTOBER  ST.\TEMENT  OF  COPPER  PRODUCERS’ 
ASSOCIATION. 

The  October  statement  of  the  Copper  Producers’  .Asso¬ 
ciation.  published  Nov.  8.  compares  with  the  September 
statement  as  follows: 


■Stocks  oil  hand  in  the 
I'nited  States  on  fir^t 

of  month  . 

Production  . 


Domestic  deiiveries . 

Kxport  deliveries . 

Total  deliveries . 

Stocks  on  hand  at  end  of 
'month  . 


<  tetoher,  pounds 


63,065.587 

145,405,453 


208.471,040 

84.104,734 

47.621,342 

^  131.726,076 


76,744,964 


■September,  pounds^ 


46,701.374 

140.089,819 

186,791,193 

63.460,810 

60,264,796 

123,725,606 


63,065,587 


NEW  YORK  MEIAL  MVRXET  PRICES. 

. - .\ov.  12 - . 


topper;  Hid.  .\sked. 

.Standard,  spot  .  17.00  . 

£  s  d 

London,  standard,  spot  .  76  7  6 

Prime  Lake  .  17.50  to  17.65 

Electrolytic  .  17.37;.'^ 

Casting  .  17.20  to  17.30 

CopiHtr  wire,  base .  19.00 

Lead  .  4.75 

Nickel  .  45.00 

Siieet  zinc,  f.o.b.  smelter.... .  9.00 

Spelter,  spot  .  7.50 

Tin,  spot  .  49.60 

.\luminum ; 

Prompt  delivery  .  27.00  to  28.00 

Future  .  26.00  to  26.50 


OLD  METM,''. 


Heavy  copper  and  wire .  16.00 

Hrass,  heavy  .  10.00 

Hrass,  light  .  8.75 

Lead,  heavy  .  4.40 

Zinc,  scrap  .  6. 13'/^ 


Total  tons. 


COPPER  EXPORTS  IN  NOVEMBER, 
ending . Nov.  12  4,789 


INDUSTRIAL  SECURITIES. 


Security. 


Allis-Chalmers,  2d  assess 

paid . 

Allis-Chalmers,  pf.,  2d  as¬ 
sess.  paid . 

Amalgamated  Copper . 

American  Tel.  &  Tel . 

Crocker- Wheeler,  c . 

Crocker- Wheeler,  pf . 

Electric  Storage  Battery  ,c. 

General  Electric . 

Mackay  Cos.,  c . 

Mackay  Cos.,  pf . 

Western  Union  Tel . 

Westinghouse,  E.  &  M.,  c 
Westinghouse,  E.  &  M.,  pf 


Capital  Stock 

I  niVIDBNI).  { 

QUOTATION. 

Listed. 

Per  Cent. 

I 

Period. 

I 

x.  1 

Nov.  6.1 

Nov.  13 

517,151,100 

i 

! 

i 

21*  ■ 

3* 

1  14,034,700 

' 

91 

10* 

!  153,887,900 

1 

0 

8r>i 

84* 

,  334,712,300 

2 

143 

143* 

1,700,000 

li 

Q 

86* 

85* 

500,000 

IJ 

Q 

105* 

105* 

16,074,425 
i  77,726,700 

2 

0 

55 

1821 

54* 

180** 

41,380,400 

U 

0 

80* 

85 1 

50,000,000 

I 

681 

681* 

1  79,943,400 

I 

1 

Q 

79 

77* 

31,685,300 

Q 

84 

80} 

3,998,700 

u 

124i* 

123* 

♦Last  price  quoted. 
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Mr.  John  T.  Fitzsimmons  will  represent  the  Electric 
Products  Company  of  Cleveland,  Ohio,  as  district  sales 
manager  for  the  Cincinnati  territory. 

Mr.  J.  S.  Avery,  for  many  years  manager  of  the  Rockland 
Light  &  Power  Company,  Nyack,  N.  Y.,  has  resigned  to 
engage  in  private  business  in  Rochester,  N.  Y. 

Mr.  George  C.  Rule,  secretary  and  treasurer  of  the  Citi¬ 
zens’  Gas,  Electric  &  Power  Company,  Nantucket,  Mass., 
has  resigned  in  order  to  engage  in  the  banking  business. 

Mr.  A.  H.  Sikes,  of  the  Central  Hudson  Gras  &  Electric 
Company,  Poughkeepsie,  N.  Y.,  has  resigned  and  accepted 
the  post  of  sales  manager  of  the  Athens  (Ga.)  Railway  & 
Electric  Company. 

Mr.  Charles  W.  Kendall,  who  was  for  six  years  connected 
with  the  sales  department  of  the  Des  Moines  (la.)  Electric 
Company,  has  resigned  to  accept  a  similar  position  with  the 
Utah  Power  Company,  Ogden,  Utah. 

Mr.  H.  A.  Strauss,  consulting  engineer,  Chicago,  sails 
from  New  York  on  Nov.  28  for  Naples,  Italy.  Mr.  Strauss 
will  also  visit  Germany,  b'rance  and  England  on  business 
before  returning  to  America  in  January. 

Mr.  E.  D.  Alexander  has  been  appointed  assistant  to  Mr. 
Frank  J.  Baker,  of  the  Public  Service  Company  of  Northern 
Illinois,  with  office  in  Chicago.  Mr.  Baker  is  the  vice-presi¬ 
dent  in  charge  of  stations  and  construction  work. 

Mr.  F.  H.  Tidnam,  second  vice-president  of  the  Oklahoma 
Gas  &  Electric  Company,  addressed  the  engineering  stu¬ 
dents  of  the  University  of  Oklahoma  at  Norman,  Okla.,  on 
Oct.  27,  his  subject  being  “Electrical  Engineering  as  a 
Profession.’’ 

Mr.  William  T.  Maddix,  superintendent  of  the  southern 
division  of  the  Pacific  Electric  Railway  Company,  Los 
Angeles,  Cal.,  has  resigned  to  accept  an  appointment  as 
assistant  general  manager  of  the  Utah  Light  &  Railway 
Compaii)',  Salt  Lake  City,  Utah. 

Mr.  E.  C.  Peebles,  manager  of  the  Chicopee  (Mass.)  Gas 
Light  Company,  has  resigned  that  post  to  take  an  executive 
position  in  the  Rockland  Light  &  Power  Company,  Nyack, 
N.  Y.,  which  company,  like  the  one  in  Chicopee,  is  con¬ 
trolled  by  tbe  Tenney  Syndicate. 

Mr.  Lynn  A.  Scipio  has  departed  for  Constantinople, 
Turkey,  to  take  up  his  new  duties  as  professor  of  mechan¬ 
ical  engineering  at  Roberts  College.  He  was  formerly  as¬ 
sistant  professor  in  the  same  subject  at  the  University  of 
Nebraska,  Lincoln.  He  is  a  IQ08  graduate  of  Purdue  Uni¬ 
versity. 

Mr.  H.  T.  Keyes,  until  recently  superintendent  of  the 
Leominster  (Mass.)  Gas  Light  Company,  has  become  asso¬ 
ciated  with  the  St.  Clair  County  Gas  &  Electric  Company, 
of  Illinois,  as  manager  of  the  new-business  department  of 
one  of  tbe  companies  o|)crated  by  the  St.  Clair  County 
company. 

Mr.  F.  G.  Baum,  consulting  engineer,  San  Francisco,  Cal., 
has  been  appointed  assistant  general  manager  of  the  Pacific 
Gas  &  Electric  Company,  in  charge  of  the  hydroelectric  de¬ 
velopments  now  under  construction.  Mr.  Baum  succeeds 
Mr.  James  H.  Wise,  whose  lamentable  death  was  noted  in 
these  columns  Sept.  28. 

Mr.  J.  L.  Crider,  who  has  been  general  superintendent 
of  construction  with  J.  G.  White  &  Company  for  the  Oak¬ 
land  &  .Antioch  Railway  work,  is  now  in  general  charge 
of  the  construction  on  the  Oakland,  .\ntioch  &  Eastern 
Railway, in  addition  to  the  above-mentioned  road.  He  is 
being  assisted  by  Mr.  C.  H.  Quimby. 

Mr.  V.  Ford  Greaves,  who  has  been  connected  with  the 
research  department  of  the  Jefferson  Physical  Laboratory 
of  Harvard  L’niversity  for  the  past  five  years,  has  accepted 
appointment  as  radio  inspector  in  the  Bureau  of  Navigation. 
Department  of  Commerce  and  Labor.  Mr.  Greaves  will 
make  his  headquarters  in  Washington,  D.  C. 

Mr.  W.  R.  Addicks,  vice-president  of  the  Consolidated 
Gas  Company  of  New  York,  which  owns  the  New  York 
Edison  Company  and  controls  the  entire  gas  and  electric- 
lighting  interests  of  the  borough  of  Manhattan,  New  York 
City,  was  elected  president  of  the  American  Gas  Institute 
at  its  seventh  annual  meeting,  held  in  Atlantic  City,  N.  J., 
on  Oct.  17. 


Mr.  Palmer  York,  formerly  treasurer  of  the  F'itchburg 
(Mass.)  Gas  &  Electric  Light  Company  and  at  present  in 
charge  of  the  publicity  work  for  the  Tenney  Syndicate,  of 
Boston,  will  hereafter  also  look  out  for  the  publicity  work 
of  the  company’s  investment  department. 

Mr.  Eugene  Creed,  sales  manager  of  the  Morris  Iron 
Company,  New  York  City,  has  been  appointed  sales  man¬ 
ager  of  the  Kentucky  Traction  &  Terminal  Company,  Lex¬ 
ington,  Ky.  Mr.  Creed  was  formerly  connected  with  the 
sales  and  publicity  departments  of  the  Toronto  (Ont.)  Elec¬ 
tric  Light  Company  and  the  Auburn  (N.  Y.)  Light,  Heat  & 
Power  Company. 

Mr.  John  W.  Mabbs,  formerly  chief  engineer  of  the  Board 
of  Trade  Building  of  Chicago,  has  been  made  chief  engineer 
of  the  Congress  Hotel  Company  of  the  same  city.  This 
company  operates  one  of  the  largest  isolated  electric  plants 
in  Chicago,  supplying  energy  for  light,  heat  and  motor 
service  for  the  (.'ongress  Hotel  and  the  Auditorium  Theater 
and  office  building. 

Mr.  Samuel  Kahn  has  been  appointed  assistant  to  Mr. 
Elmer  Dover  in  the  operation  of  the  Western  properties  of 
H.  M.  Byllesby  &  Company.  This  group  includes  the 
Oregon  Power  Company,  the  Northern  Idaho  &  Montana 
Power  Company,  the  Tacoma  Gas  Company,  the  Everett 
Gas  Company  and  the  Western  States  Gas  &  Electric  Com¬ 
pany.  Mr.  Kahn  was  formerly  connected  with  the  ouerating 
department  at  Chicago. 

Mr.  Harry  B.  Sewall,  who  has  been  general  manager  of 
the  Paducah  Light  &  Power  Company  and  the  Paducah 
Traction  Company,  of  Paducah,  Ky.,  for  three  years  past, 
has  become  general  manager  of  the  Dallas  Light  &  Power 
Company,  of  Dallas,  Tex.  Mr.  W.  L.  Weston,  formerly  gen¬ 
eral  manager  of  the  Dallas  properties,  has  succeeded  Mr. 
Sewall  in  Paducah.  Both  the  Kentucky  and  the  Texas 
utility  are  owned  by  Stone  &  Webster. 

Mr.  J.  W.  Gillette,  general  manager  of  the  Fort  Smith 
(.\rk.)  Light  &  Traction  Company,  has  been  appointed 
.\rkansas  representative  of  the  American  Automobile  As¬ 
sociation.  Arkansas  has  not  up  to  the  present  time  ap¬ 
peared  in  the  association’s  “Blue  Book,’’  and  it  is  Mr.  Gil¬ 
lette’s  plan  to  complete  as  soon  as  possible  the  state  organi¬ 
zation  and  make  arrangements  for  automobile  trips  and  for 
the  improvement  of  highways  in  the  State. 

Mr.  Gerald  Deakin  recently  sailed  for  Europe,  where 
he  expects  to  reside  for  the  next  few  years.  While  there 
he  w'ill  take  up  the  development  of  automatic  telephone 
apparatus  for  the  Bell  Telephone  Manufacturing  Company, 
of  Antwerp,  Belgium.  Mr.  Deakin  w'as  formerly  chief 
engineer  of  the  Hay  Cities  Home  Telephone  Company,  of 
San  Francisco,  and  recently  had  charge  of  the  automatic 
telephone  plant  of  the  Pacific  Telephone  &  Telegraph 
Company. 

Mr.  Leonard  H.  Kinnard,  general  commercial  superin¬ 
tendent  of  the  Bell  Telephone  Company  of  Pennsylvania, 
has  been  elected  second  vice-president  and  general  man¬ 
ager  of  the  company,  with  offices  at  Philadelphia,  succeed¬ 
ing  Mr.  Philip  L.  Spaulding,  w’ho  was  recently  elected 
president  of  the  New  England  Telephone  &  Telegraph 
Company.  Mr.  J.  Heron  Grosman,  Jr.,  division  manager 
of  the  company  at  Harrisburg,  Pa.,  succeeds  Mr,  Kinnard 
as  general  commercial  superintendent. 

Mr.  H.  T.  Edgar,  who,  as  was  announced  in  our  issue  of 
Oct.  It),  has  been  appointed  district  manager  of  all  of  the 
Stone  &  Webster  properties  in  the  Central  Western  States, 
was  presented  with  a  silver  service  at  a  dinner  given  by 
Mr.  Jacob  Firth,  president  of, the  Puget  Sound  Traction, 
Light  &  Power  Company,  Seattle,  Wash.,  on  Oct.  29.  Formal 
announcement  was  made  at  the  dinner  that  Mr.  .A.  L. 
Kenipster  would  succeed  Mr.  Edgar  as  manager  of  the  Se¬ 
attle  division  of  the  Puget  Sound  Traction.  Light  &  Power 
Company. 

Mr.  C.  Arthur  Spaulding,  of  Buffalo,  has  been  made  head 
of  the  commercial  department  of  the  Western  division  of 
the  New  York  Telephone  Company.  After  leaving  college 
Mr.  Spaulding  was  for  a  few  years  associate  editor  of  the 
Jl’estcrn  Electriciau  in  Chicago,  but  since  1894  he  has  been 
employed  by  the  Bell  Telephone  Company  of  Buffalo,  and 
his  advancement  w'ith  that  company  and  its  successor  has 
been  steady.  Mr.  Spaulding  attended  the  University  of 
Rochester  and  is  well  know'n  in  both  Buffalo  and  Rochester. 
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Mr.  Curtis  N.  Douglas  has  been  named  by  Governor  Dix 
of  New  York  as  a  member  of  the  Public  Service  Commis¬ 
sion  of  the  Second  District  to  succeed  Mr.  W.  A.  Huppuch, 
resigned.  The  appointment  is  for  a  term  which  expires 
Feb.  I,  1916,  and  must  be  confirmed  by  the  incoming  Sen¬ 
ate.  Mr.  Douglas,  who  has  been  prominent  for  some  time 
in  public  life,  was  born  May  28,  1856,  at  Watertown,  X.  Y. 
After  graduating  from  college  in  1873  he  engaged  in  the 
lumber  trade  in  Jefferson  County  and  in  1881  established  a 
classical  school  in  New  York. 

Mr.  Clarence  P.  Fowler,  who  for  some  time  past  has  been 
specializing  on  examinations  and  reports  upon  public-serv¬ 
ice  properties  for  financing  purposes,  has  recently  returned 
East  from  Ohio,  where  he  has  been  acting  for  a  New  York 
banking  syndicate  as  general  manager  of  a  number  of 
public-service  undertakings  in  that  State.  During  his  stay 
there  Mr.  Fowler  gave  expert  testimony  at  a  hearing  before 
the  Ohio  Public  Service  Commission  in  connection  with 
the  issuance  of  securities  of  public-utility  enterprises  which 
he  served  in  a  managerial  capacity.  Mr.  Fowder  has  re¬ 
cently  resumed  his  duties  in  connection  with  public-service 
reporting  w'ork. 

Mr.  P.  D.  Kline  has  tendered  his  resignation  as  general 
superintendent  of  construction  of  the  Falkenau  Electrical 
Construction  Company  and  the  H.  A.  Strauss  Company, 
Chicago,  Ill.,  to  take  effect  Jan.  i,  1913.  Mr.  Kline  has 
had  charge  of  the  field  engineering  and  construction  in  con¬ 
nection  with  the  installation  of  power  stations,  electric 
railways  and  general  contracting  work  undertaken  by  these 
companies  since  Jan.  i,  1905.  Prior  to  that  time  he  was 
connected  with  the  contracting  department  of  the  Allis- 
Chalmers  Company  for  two  years  and  still  earlier  was 
superintendent  of  transportation  of  the  Sheboygan  (Wis.) 
Light,  Power  &  Railway  Company  for  four  years. 

Mr.  Harold  W.  Clapp,  San  Francisco,  Cal.,  has  been  ap¬ 
pointed  general  superintendent  of  the  Columbus  (Ohio) 
Railway  &  Light  Company,  succeeding  Mr.  L.  G.  White, 
whose  resignation  from  the  company  to  become  connected 
with  the  Public  Service  Commission  of  Ohio  was  noted  in 
the  Electrical  IVorld  of  June  15,  1912.  Mr.  Clapp  has  lately 
been  assistant  electrical  engineer  of  the  Southern  Pacific 
Company,  under  Mr.  A.  H.  Babcock.  Up  to  1907  Mr.  Clapp 
was  connected  with  the  General  Electric  Company  as 
special  representative  of  its  railw'ay  engineering  and  con¬ 
struction  departments.  Before  coming  to  America  Mr. 
Clapp  was  superintendent  of  motive  power  of  the  Brisbane 
(Australia)  tramways. 

Mr.  A.  W.  Zahm,  general  manager  of  the  People’s  Gas 
&  Electric  Company  of  Mason  City,  la.,  has  resigned  to 
become  general  manager  of  the  Minneapolis  Electric  Equip¬ 
ment  Company.  Mr.  Zahm  has  been  prominently  identified 
with  the  electrical  industry  in  the  State  of  Iowa,  having 
served  as  president  of  the  Iowa  Electrical  Association  and 
for  the  last  two  years  acting  as  secretary  of  that  associa¬ 
tion,  now  a  geographical  section  of  the  National  Electric 
Light  Association.  Mr.  Zahm’s  resignation  will  become 
effective  on  Jan.  i,  1913.  His  successor  had  not  been  named 
when  this  was  written.  Mason  City  has  16,000  inhabitants 
and  a  modern  electric-service  system,  gas  plant  and  hot- 
water  central-station-heating  equipment. 

Mr.  Charles  H.  Bigelow  has  accepted  the  position  of 
chief  mechanical  engineer  of  the  Millville  Manufacturing 
Company,  Millville,  N.  J.,  which  company,  in  addition  to 
owning  cotton  mills,  dye  houses,  bleacheries,  etc.,  controls 
the  Millville  Traction  Company.  Mr.  Bigelow  resigned  from 
the  department  of  motive  power  and  machinery  of  the 
Boston  (Mass.)  Elevated  Railway  a  few  years  ago  to  build 
power  houses  and  factories  at  Dallas,  Tex.,  and  other  parts 
of  the  United  States  and  in  Canada.  For  the  last  two  years 
he  has  been  assistant  superintendent  of  power  and  plant  for 
the  Yale  &  Towne  Manufacturing  Company,  Stamford, 
Conn.,  in  which  capacity  he  had  charge  of  the  construction 
of  the  factory  erected  at  St.  Catharines,  Ont.,  to  take  care 
of  the  Canadian  business  of  that  company. 

Prof.  B.  F.  Eyer,  who  founded  the  department  of  elec¬ 
trical  engineering  in  the  Kansas  State  .'\gricultural  College 
in  1900,  has  resigned  and  will  enter  commercial  life  in 
January  of  next  year.  Previous  to  his  connection  with  the 
Kansas  State  College  Professor  Eyer  w'as  a  teacher  of 


physics  and  chemistry  in  the  Topeka  High  School  for  five 
years,  and  later  he  was  vice-principal.  He  has  also  been 
associated  with  the  Hiawatha  (Kan.)  Academy  as  head  of 
its  physics  department.  Professor  Eyer  is  an  associate 
member  of  the  American  Institute  of  Electrical  Engineers 
and  the  National  Electric  Light  Association,  and  he  is  a 
member  and  past-president  of  the  Kansas  Gas,  Water, 
Electric  Light  &  Street  Railway  Association.  The  degree 
of  E.E.  was  conferred  upon  Professor  Eyer  in  1908. 

Mr.  L.  O.  Veser,  who  for  the  past  three  and  a  half  years 
has  been  in  charge  of  the  construction  work  of  the 
Mahoning  &  Shenango  Railway  &  Light  Company,  of 
Youngstown,  Ohio,  has  been  promoted  to  the  position  of 
chief  engineer,  succeeding  Mr.  G.  N.  Lemmon,  resigned. 
.Mr.  Yeser  is  a  graduate  of  the  University  of  the  State  of 
Washington  and  Cornell  University.  Mr.  W.  H.  Acker, 
who  was  formerly  superintendent  of  transmission  lines  of 
this  company,  has  been  appointed  electrical  engineer  of  the 
Mahoning  and  its  subsidiary  companies  and  will  assist  Mr. 
Veser  on  electrical  engineering  matters.  Mr.  Acker  is  a 
graduate  of  the  Georgia  School  of  Technology.  Mr.  W.  A. 
Butler,  who  for  a  number  of  years  has  had  charge  of  the 
power  house  at  Youngstown,  has  been  appointed  engineer 
of  power  houses  of  the  parent  and  subsidiary  companies. 

Mr.  Walter  Howard  Johnson,  first  vice-president  of  the 
Philadelphia  Electric  Company,  was  tendered  a  surprise 
luncheon  by  twenty-one  of  his  associates  on  Nov.  7,  in  com¬ 
memoration  of  his  completion  of  twenty-five  years  of  service 
in  the  electric-lighting  industry.  Mr.  Johnson  entered  the 
employ  of  the  Edison  Electric  Light  Company  of  Philadel¬ 
phia  when  that  company  was  formed,  in  1887,  Mr.  William 
D.  Marks  being  president  at  that  time,  and  has  been  associ¬ 
ated  with  it  and  its  successors  ever  since.  All  of  the  men 
present  at  the  luncheon' were  either  officials  or  heads  of  de¬ 
partments  of  the  Philadelphia  Electric  Company,  and  all  had 
been  in  active  service  with  the  company  and  its  subsidiary 
companies  for  periods  of  twenty  years  and  upward.  Many 
personal  reminiscences  relating  to  the  early  history  of  the 
Philadelphia  central  station  were  recounted  by  those  pres¬ 
ent,  and  as  a  token  of  esteem  Mr.  Johnson  was  presented 
with  a  loving  cup. 

Mr.  A.  L.  Kempster  has  been  appointed  manager  of  the 
Seattle  division  of  the  Puget  Sound  Traction,  Light  & 
Power  Company  to  succeed  Mr.  H.  T.  Edgar,  who  has  been 
appointed  district  manager  for  Stone  &  Webster  in  the 
Central  Western  States.  Mr.  Kempster  was  born  in  Can- 
field,  Ill.,  Sept.  17,  1872.  He  removed  to  Victoria,  B.  C.,  with 
his  parents  in  1885,  where  he  remained  two  years.  In  1891 
he  entered  the  employ  of  the  Seattle  Consolidated  Railway 
as  clerk  and  subsequently  became  bookkeeper  and  auditor 
of  the  company.  With  the  reorganization  of  the  Seattle 
Consolidated  Railway  as  the  Seattle  Traction  Company,  Mr. 
Kempster  was  made  secretary  and  auditor,  which  positions 
he  retained  when  the  Seattle  Traction  Company  became  a 
part  of  the  Seattle  Electric  Company’s  system.  He  was 
next  appointed  trainmaster  of  the  Seattle  Electric  Company, 
and  in  1902  was  advanced  to  the  position  of  superintendent 
of  transportation.  On  Dec.  i,  1910,  he  received  the  title  of 
superintendent  of  the  railway  department. 

Mr.  Ralph  U.  Fitting,  formerly  with  the  engineering  de¬ 
partment  of  the  Electric  Bond  &  Share  Company  for  four 
and  a  half  years,  has  been  engaged  by  Harris,  Forbes  & 
Company,  New  York,  bankers,  as  engineer.  At  the  time  of 
his  resignation  he  was  assistant  chief  engineer  and  had 
charge  of  all  the  gas  construction  work  done  by  the  first- 
named  company.  Prior  to  graduation  from  Stanford  Uni¬ 
versity  in  1906  he  was  connected  with  the  gas  department 
of  the  Independent  Gas  &  Electric  Company  of  San  Fran¬ 
cisco,  the  engineering  department  of  the  Northern  Pacific 
Railway  Company  at  Tacoma,  Wash.;  the  transmission-line 
construction  of  the  Puget  Sound  Power  Company  on  the 
Electron  development,  the  Tacoma  substation  construction 
for  the  Tacoma  Railway  &  Power  Company,  and  the  draft¬ 
ing  department  of  the  Pacific  Gas  &  Electric  Company  in 
San  Francisco.  After  graduation  Mr.  Fitting  became 
identified  with  the  gas  business  again  and  accepted  a  posi¬ 
tion  as  draftsman  with  the  Portland  Gas  Company  of  Port¬ 
land.  Ore.,  and  later  held  the  position  of  superintendent  of 
distribution  before  coming  to  New  York  to  join  the  Electric 
Bond  &  Share  Company.  . 
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HARDY,  ARK. — R.  C.  Huston  &  Co.,  Exchange  Building,  Memphis, 
Tt-nn.,  have  been  engaged  as  consulting  engineers  for  the  Camp  Hardy 
hydroelectric  development.  The  cost  of  the  work  is  estimated  at  about 
$100,000.  R.  C.  Huston  is  president  and  chief  engineer  of  R.  C.  Huston 
&  Co. 

FRESNO,  CAL. — The  San  Joaquin  Lt.  &  Pwr.  Co.  is  planning  to 
enlarge  the  Crane  Valley  reservoir,  which  will  quadruple  the  capacity 
of  i)Ower  house  No.  1  in  this  district.  The  cost  of  the  work  is  estimated 
at  about  $25,000. 

LINDEN,  CAL. — The  Oro  El.  Co.,  of  Oroville,  has  secured  a  site  on 
Witherby  Place  for  a  power  plant.  Work  will  begin  on  construction  of 
the  buildings  at  once. 

LOS  ANGELES,  C.AI... — The  Californa  Main  Line  Railroad  Co.,  which 
was  incorporated  February,  1912,  under  the  name  of  the  California  Air 
Line  R.  R.  Co.,  with  a  capital  stock  of  $20,000,000,  has  filed  with  the 
City  Council  an  offer  to  construct  and  operate  the  municipal  railway 
to  the  harbor  for  the  city.  Glen  Behymer  is  attorney. 

SACRAMENTO,  CAL. — ^The  Great  Western  Pwr.  Co.  has  taken  over 
the  property  of  the  North  Sacramento  Pwr.  Co.,  which  was  organized  to 
furnish  electricity  in  North  Sacramento  and  the  new  towns  in  the 
Haggin  grant. 

SAN  FR.\N(TSCO,  C.‘\L. — The  Board  of  Works  has  approved  the 
recommendation  of  City  Engineer  O’Shaughnessy  for  the  installation  of 
a  new  fire  and  police  signal  system,  to  cost  $750,000.  Of  this  amount 
$6/0,000  is  to  be  devoted  to  equipment  and  $80,000  to  the  acquisition 
of  land  for  a  central  station.  The  plans  provide  for  the  installation  of 
950  fire-alarm  boxes  wtth  circuits  for  250  more,  600  police  signal  boxes, 
a  comidete  telephone  service  and  200  flashlight  signal  stations  for  catling 
l>olicemen  off  their  beats.  City  F'ngineer  O’Shaughnessy  suggests  a  cen¬ 
tral  station,  55  ft.  by  65  ft.,  a  single  room  for  switchboard,  batteries  and 
apparatus.  In  two  adjoining  buildings  would  be  located  a  heating  plant, 
gas  engines  and  dynamos. 

S.AN  JOSF',  C.\L. — The  State  Railroad  Commission  has  granted  the 
San  Jose  Terminal  Ry.  Co.  permission  to  issue  $400,000  in  bonds,  the 
proceeds  to  he  used  for  the  construction  of  an  electric  railway  between 
San  Jose  and  .Mviso  and  to  establish  a  ferry  service  between  .\lviso  and 
San  F'rancisco. 

DF'NVER,  COL. — The  Rocky  Mountain  Fuel  Co.  has  entered  into  a 
contract  with  the  Northern  Colorado  Pwr.  Co.  for  electrical  energy 
amounting  to  32,000  hp  per  month  for  its  12  mines  in  Boulder  and 
Weld  Counties.  The  steam-power  plants  will  l)e  discarded  and  elec¬ 
trically  driven  machinery  substituted  in  the  coal  mines  as  rapidly  as 
possible.  11.  U.  Wallace  is  vice-president  of  the  power  company  and 
David  W.  Brown  is  vice-president  of  the  fuel  company. 

WINDSOR  LOCKS,  CONN. — The  Northern  Connecticut  Lt.  &  Pwr. 
Co.  has  leased  the  property  of  the  Housatonic  Pwr.  Co.,  which  furnishes 
electrical  service  in  Suffield,  West  Suftield,  Agawam  and  I'eeding  Hills, 
Mass.,  for  a  period  of  99  years.  .At  present  electricity  for  operating 
the  system  is  supplied  from  high-tension  wires  from  Springfield,  .Mass., 
to  the  substation  in  Suffield,  where  it  is  transformed  for  distribution.  The 
Northern  Connecticut  company  has  a  large  generating  plant  in  Windsor 
Locks,  and  now  controls  the  electric  and  power  companies  between 
Hartford  and  Springfield  along  the  banks  of  the  Connecticut  River. 
Walter  P.  Schwabe  is  general  manager. 

ALB.ANY,  G.\. — Bids  will  be  received  by  the  .Albany  Transit  Co.,  .Al¬ 
bany,  until  Nov.  20  for  material  and  equipment  for  a  street-railway  sys¬ 
tem  as  follows:  One  150-kw  direct-current  generator;  1200-hp  four-valve 
engine;  approximately  4  miles  of  trolley  material;  approximately  375 
tons  of  60-lb  steel  T-rail  and  45  tons  70-lb  high  7-in  steel  T-rail.  Speci¬ 
fications  can  be  obtained  upon  application.  For  further  information  ad¬ 
dress  J.  C.  I'ulford,  secretary  and  treasurer. 

ATL.ANTA,  GA. — Separate  proposals  will  be  received  by  the  Com¬ 
mission  of  Roads  and  Revenues  of  F'ulton  County,  .Atlanta,  until  Dec.  2 
(extension  of  date  from  Nov.  9)  for  furnishing  material  and  labor  for 
plumbing,  heating  and  wiring  required  in  the  F'ulton  County  court  house. 
Copies  of  drawings  and  specifications  may  be  obtained  from  A.  Ten 
Eyck  Brown  and  Morgan  &  Dillon,  607-10  Forsyth  Building,  .\tlanta, 
upon  a  deposit  of  $20,  which  will  be  refunded  upon  return  of  plans. 
Gifford  L.  Anderson,  chairman  of  commissioners  roads  and  revenues. 

.ALPH.A,  ILL. — The  Tri-County  Lt.  &  Pwr.  Co.,  of  Alpha,  has  in¬ 
creased  its  capital  stock  from  $30,000  to  $1,000,000. 

.ARCOL.A,  ILL. — The  City  Council  has  granted  the  .Areola  Tel.  Co.  a 
20-year  franchise  in  Areola. 

F.AIRF'IELD,  ILL. — Sealed  proposals  will  be  received  at  the  office  of 
G.  W.  Lewis,  city  clerk,  Fairfield,  until  Nov.  29,  for  furnishing  material 
and  installing  water-works  and  electrical  improvements  as  follows:  .Ad¬ 
dition  to  municipal  power  house,  one  150-hp  return  tubular,  150-lb-pres¬ 
sure  steam  boiler,  with  stack  and  all  connections;  one  150-kva,  three- 
phase,  60-cycle,  2300-volt,  alternating-current  belt-driven  generator  with 
belted  exciter;  one  two-panel  marble  switchboard  with  all  necessarv 
meters,  switches,  etc.;  one  15-kw,  60-cyclc,  2300-volt  tungsten  series 
street  light  regidator;  one  60,000-gal.  steel  tank  on  100-ft.  steel  tower; 
one  450-gal.  per  minute,  motor-driven  turbine  pump;  one  steam-driven 
air  compressor  with  capacity  of  125  cu.  ft.  of  free  air  displacement  per 
^linute;  one  air  receiver,  3  ft.  x  6  ft.;  one  20,000-gal.  concrete  reser¬ 
voir;  all  piping  for  connecting  air  receiver  to  wells,  wells  to  reservoir, 


reservoir  to  pump,  pump  to  elevated  tank  and  tank  to  distributing  sys¬ 
tem;  53  three-lamp  tungsten  street  lamp  hoods,  with  porcelain  enamel 
reflectors  22  in.  in  diameter;  60  100-cp  and  100  60-cp,  5.5-amp  series 
tungsten  lamps.  Plans  and  specifications  are  on  file  in  the  office  of  the 
city  clerk,  Fairfield,  and  in  the  office  of  the  Fuller-Coult  Co.,  engineer. 
Chemical  Building,  St.  Louis,  Mo.  J.  D.  Flarlan  is  Mayor. 

MORRISON,  ILL. — The  Illinois  Northern  Utilities  Co.,  of  Chicago, 
has  submitted  a  proposition  to  the  City  Council  offering  to  furnish  the 
city  with  135  incandescent  street  lamps  of  32  cp  for  the  residential 
district  at  $17  each  per  year  and  four  tungsten-lamp  clusters  in  the  busi¬ 
ness  district  at  $54  per  cluster  per  year.  The  company  also  offers  to 
supply  electricity  for  pumping  water,  with  a  minimum  of  200,000  gal. 
per  day,  at  2 cents  per  1000  gal. 

MOUNT  CARMEL,  ILL.— The  Oil  Belt  R.  R.  Co.,  which  is  operating 
an  electric  railway  between  Oblong  and  Martinsville,  a  distance  of  9 
miles,  is  planning  to  extend  the  railway  to  Bridgeport  and  from  there 
to  Mount  Carmel  within  the  next  few  months.  \V.  FI.  Finley  is  promoter. 

NFAVM.AN,  ILL. — The  Central  Illinois  Pub.  Ser.  Co.,  of  Mattoon,  has 
purchased  the  property  of  the  Newman  El.  Lt.  Co.,  of  Newman. 

RAYMOND,  ILL. — -The  Hillsboro  Fil.  Lt.  &  Pwr.  Co.,  Hillsboro,  has 
applied  to  the  Village  Board  for  a  50-year  franchise  to  supply  electricity 
here. 

ROCHFiiLLE,  ILU — Plans  are  being  considered  by  the  business  men 
for  the  installation  of  an  ornamental  street-light  system  in  Rochelle. 

PETF2RSBURG,  IND. — The  city  authoritfes  have  awarded  a  contract 
to  the  McCaskey  Co.,  of  Lansing,  Mich.,  for  the  installation  of  a  new 
electric-light  system  here. 

ST.  JOE,  IND.— The  Hicksville  El.  Lt.  Co.,  Hicksville,  Ohio,  has  been 
granted  a  10-year  franchise  to  supply  electricity  for  lighting  the  town. 

.\  contract  for  street  lighting  has  been  given  the  company.  Work  wilt 
begin  at  once  on  the  erection  of  the  transmission  line  from  Hicksville  to 
St.  Joe. 

SULLIV.AN,  IND. — Bids  are  being  asked  by  the  directors  of  the 
Utilities  Coal  Co.,  recently  incorporated,  for  the  sinking  of  the  two  coal¬ 
mining  shafts  to  be  operated  by  electrically  driven  machinery.  Tele¬ 
phones  will  also  be  installed  at  the  new  mines. 

ALTOON.A,  I  A.— The  Council  has  granted  George  T.  Gibson  a  con¬ 
tract  for  street  lighting  instead  of  a  franchise  as  published  in  the  issue 
of  Nov.  2.  Material  for  the  system  has  been  purchased. 

DECORAH,  lA.— The  Upper  Iowa  Pwr.  Co.  has  been  granted  a  fran¬ 
chise  to  erect  transmission  lines  throughout  the  county. 

INWOOD,  lA. — At  the  election  held  Nov.  5  the  propostion  to  grant 
the  Sioux  Valley  Pwr.  Co.,  Fairview,  S.  D.,  a  franchise  to  supply  elec¬ 
tricity  here  was  carried. 

M.ARBLE  ROCK,  lA. — .At  an  election  held  recently  the  proposition  to 
install  an  electric-light  plant  was  carried.  Engineers  have  been  engaged 
to  prepare  plans  for  the  system. 

M.ARCUS,  LA. — The  proposition  to  grant  a  franchise  to  K.  C.  Gaynor, 
United  Bank  Building,  Sioux  City,  la.,  to  install  and  operate  an  electric- 
light  plant  here  will  be  submitted  to  the  voters  on  Nov.  19. 

M.ARSII.ALLTOWN,  I  A. — The  City  Council  has  agreed  to  maintain 
the  standards  and  lamps  and  pay  for  electricity  for  the  electrolier  light¬ 
ing  system  on  South  Third  .Avenue,  provided  the  plans  for  the  lighting 
system  are  submitted  to  the  Council  and  approved  by  it. 

MFiRRILL,  LA. — .At  an  election  held  recently  the  citizens  voted  to 
install  a  municipal  electric-light  plant.  Plans  and  specifications  have 

been  prepared  for  the  proposed  plant. 

MILO,  LA. — The  contract  for  brickwork  for  the  power  station  for  the 
electric-light  plant  has  been  awarded  to  Mr.  Enslow,  of  Chariton. 

MILTON,  L-\. — At  an  election  to  be  held  Nov.  26  the  proposition  to 
grant  L.  R.  Sherrill  an  electric-light  franchise  will  be  submitted  to  a 

vote. 

NFiW  PROV^IDENCE,  LA. — At  an  election  held  recently  the  town 

voted  to  grant  the  Iowa  River  Lt.  &  Pwr.  Co.,  of  FLldora,  la.,  a  fran¬ 
chise  to  supply  electricity  here. 

OSSIAN,  lA. — The  Upper  Iowa  Pwr.  Co.,  of  Decorah,  is  contemplating 
extending  its  transmission  lines  to  Ossian  to  supply  electricity  for  lamps 
and  motors. 

WF'ST  BURLINGTON,  I.A. — 'At  a  special  election  held  Oct.  29  the 
proposition  to  grant  the  Burlington  Pwr.  Co.  a  franchise  to  erect  its 

main  transmission  line  through  this  town  was  carried. 

ARC.ADIA,  K.AN. — Plans  are  being  prepared  by  Iv.  T.  .Archer  &  C>'.. 
New  England  Building,  Kansas  City,  Mo.,  engineers,  for  electric-light 
plant  and  water-works  system  in  Arcadia  to  cost  about  $25,000. 

ARGONIA,  K.AN. — Plans  are  being  considered  for  the  installation 
of  an  electric-light  plant  and  water-works  system  here  in  the  spring,  to 
cost  about  $25,000.  Rollins  &  Westover,  Midland  Building,  Kansas  City, 
Mo.,  are  consulting  engineers.  J.  S.  Robins  is  Mayor. 

MILTONVALE,  KAN. — Plans  are  being  prepared  by  E.  T.  Archer 
&  Co.,  New  F^ngland  Building,  Kansas  City,  Mo.,  for  the  installation 
of  an  electric-light  plant  and  water-works  system  here,  to  cost  about 
$35,000. 

MULBERRY,  K.AN. — The  Council  has  engaged  E.  T.  Archer  &  Co., 
New  England  Building,  Kansas  City,  Mo.,  to  prepare  plans  for  the  pro¬ 
posed  municipal  electric-light  plant  and  water-works  system,  to  cost 
about  $45,000. 
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TESCOTT,  KAN. — The  installation  of  an  electric-light  plant  and  water¬ 
works  system,  to  cost  about  $25,000,  is  under  consideration.  It  is  ex¬ 
pected  that  bids  will  be  a.sked  for  the  work  in  the  spring.  Rollins  & 
Westover,  Midland  Iluilding,  Kansas  City,  Mo.,  arc  engineers.  J.  VV. 
Simpson  is  Mayor. 

CORVnON,  KY. — Bonds  to  the  amount  of  $8,000  have  been  authorized 
for  the  installation  of  an  electric  light  and  power  plant  here. 

FR.\NKFORT,  KY. — The  Kentucky  Public  Service  Co.,  of  Frankfort, 
is  planning  to  install  a  new  street-lighting  system  on  Main  and  St.  Clair 
Streets  in  Frankfort. 

HARDIN,  KY. — Plans  are  being  considered  for  the  installation  of  a 
S-kw  generator,  etc.,  and  street-lighting  equipment.  For  further  infor¬ 
mation  address  the  Mayor. 

HORSE  CAVE,  KY. — The  municipal  authorities  of  Horse  Cave  have 
entered  into  a  contract  with  Dickinson  Brothers,  of  Olasgow,  to  install 
and  operate  an  electric  light  and  power  plant  here.  The  plant  is  to  be 
completed  by  Jan.  1,  1913. 

PARIS,  KY. — The  Light  &  Development  Co.,  of  St.  Louis,  Mo.,  has 
purchased  the  property  of  the  Paris  (.las  &  El.  Co.  C.  L.  Steenhergen, 
general  superintendent,  will  be  retained  by  the  new  company.  H. 
Wurdack,  of  St.  Louis,  Mo.,  is  president  of  the  I.t.  &  Devel.  Co. 

PEMBROKE,  KY. — The  Pembroke  W'tr.,  Lt.  &  Pwr.  Co.  has  recently 
purchased  of  the  Board  of  Trustees  separate  franchises  for  operating  an 
electric  light  and  power  plant  and  water-works  system. 

SHELBYVTLLE,  KY. — The  -America  Tobacco  Co.  is  planning  to 
install  electrically  driven  presses  and  other  electrical  devices  for  handling 
tobacco  in  its  warehouses  in  Shelhyville.  For  further  information  address 

J.  E.  Johnson,  of  Farmville,  Ky.,  Shelbyville  representative  of  the 
company. 

ST.  BERNARD,  LA.— The  New  Orleans  Ry.  &  Lt.  Co.,  of  New 
Orleans,  has  applied  for  a  franchise  to  supply  electrical  and  gas  service 
here. 

SHREVEPORT,  L.-\. — The  Southwestern  Gas  &  El.  Co.,  of  De’aware, 
is  reported  to  have  purchased  the  property  of  the  .Shreveport  Gas,  El. 
I-t.  &  Pwr.  Co.  and  the  Caddo  Gas  &  Oil  Co.  The  Southwestern  Co.,  it 
is  said,  has  acquired  the  property  of  the  Texarkana  Gas  &  El.  Co.,  of 
Texarkana,  Ark.,  and  will  hereafter  manage  the  three  properties,  in¬ 
cluding  the  lighting  and  heating  systems  of  Shreveport  and  Texarkana. 
The  Southwestern  Gas  &  El.  Company,  it  is  stated,  will  issue  $3,000,000 
in  bonds  to  retire  outstanding  bonds  and  indebtedness  and  to  make 
extensions.  VV.  L.  W'ood  is  manager  of  the  Texarkana  plant  and  .\.  G. 
Curtis  is  manager  of  the  Shreveport  property. 

BALTIMORE,  MD. — .At  the  election  held  Nov.  5  the  $2,000,000  con¬ 
duit  extension  loan  was  carried.  Plans  are  being  prepared  by  Raleigh  C. 
Thomas,  electrical  engineer,  for  extension  of  the  municipal  subway  next 
year,  involving  an  expenditure  of  $500,000. 

NEW  BEDFORD,  M.-\SS. — The  Padanaram  Improvement  .Association 
is  considering  the  question  of  substituting  electric  lamps  for  the  oil 
lamps  now  in  use  in  the  village  of  Padanaram.  A  committee,  consisting 
of  Richard  .-Vlmy,  chairman,  Charles  VV’.  Howland  and  William  S. 
•Anthony,  has  been  appointed  to  negotiate  with  the  New  Bedford  Gas 
&  Edison  Lt.  Co.  to  furnish  the  service.  It  is  proposed  to  install 
75- watt  lamps. 

P.-\LMER,  M.ASS. — The  Warren  Pwr.  Co.  has  applied  to  the  Board 
of  .Selectmen  for  a  franchise  to  supply  electricity  in  Palmer.  The  com¬ 
pany  proposes  to  develop  the  property  of  John  T.  F.  McDonald  at  West 
Warren.  The  project  includes  the  construction  of  a  large  dam  on  the 
Quaboag  River,  below  West  Warren;  also  construction  of  power  house 
and  other  buildings  in  Palmer. 

PRINCETON,  MASS. — The  special  light  committee,  consisting  of 
Prentice  C.  Doolittle,  Harry  C.  Buck  and  Henry  C.  Delano,  has  awarded 
the  contract  for  installing  an  electric-light  system  in  Princeton  to  the 
Bruce  &  Hibbard  El.  Co.,  of  Fitchburg,  for  $17,900. 

SPENCER,  MASS. — The  Connecticut  Pwr.  Co.,  it  is  understoo.l,  is 
contemplating  extending  its  transmission  lines  from  North  Brookfield  to 
Spencer.  It  is  reported  that  the  company  will  supply  electricity  to  th- 
plants  of  the  Spencer  VV’ire  Co.  at  Sugdenville  and  Proutyville.  The 
power  will  be  distributed  through  the  Spencer  Gas  Co.,  which  holds 
the  franchise  here. 

STERLING,  M.ASS. — .At  a  special  town  meeting  the  citizens  voted  to 
extend  the  commercial  electric-lighting  service  to  the  Redstone  district 
and  $1,000  was  appropriated  for  the  work.  George  F.  Herl)ert  is  chair¬ 
man  of  board  of  selectmen. 

-ALPEN.A,  MICH. — The  Fletcher  Paper  Co.  is  installing  a  new  600-kw 
generator  and  making  other  improvements  to  its  plant. 

BESSEMER,  MICH. — The  Gogebic  &  Iron  Counties  Ry.  &•  Lt.  Co. 
has  commenced  work  on  the  extensions  of  its  electric  transmission  line 
to  Ramsay. 

GREENVILLE,  MICH. — The  merchants  along  Lafayette  Street  are 
advocating  the  installation  of  a  boulevard  ornamental  street-lighting 
system.  If  the  boulevard  system  is  too  expensive  it  is  proposed  to  add 
at  least  10  additional  arc  lamps. 

K.ALAMAZOO,  MICH. — The  City  Council  has  appropriated  $100  to 
be  used  by  the  lighting  commission  in  securing  an  option  on  a  more 
desirable  site  on  which  it  is  planned  to  erect  a  new  lighting  plant. 

PETOSKEY,  MICH. — The  Bear  River  Paper  &  Bag  Co.  is  making 
extensions  to  its  power  plant. 


RIVER  ROUGE,  MICH.— At  a  special  election  held  recently  the 
proposition  to  issue  $15,000  in  bonds  for  improvements  to  the  municipal 
electric-light  plant  was  carried.  It  is  proposed  to  install  a  new  engine 
and  two  generators  and  reconstruct  the  distributing  system.  When  im¬ 
provements  are  completed  a  24-hour  service  will  be  established. 

BIW.VBIK,  MINN. — The  contract  covering  the  electrical  work  for  the 
new  high  school  in  Biwabik  has  been  awarded  to  the  Duluth  Electrical 
Co.,  Duluth.  J.  VV.  Day  is  manager  of  the  electrical  company. 

BOYD,  MINN. — Plans  are  being  prepared  by  Earle  D.  Jackson,  of 
St.  Paul,  engineer,  for  the  proposed  municipal  electric-light  plant. 

CROOKSTON,  MINN. — Preparations  are  being  made  by  the  Red 
River  Farm  &  Land  Co.  for  the  construction  of  a  hydroelectric  power 
plant  on  Red  Lake  River,  about  4  miles  above  Crookston.  The  pro¬ 
posed  plant  will  develop  about  5000  hp  and  will  cost  about  $200,000. 

It  is  proposed  to  supply  electricity  in  Crookston  and  to  the  farmers  in 
surrounding  districts.  Work  has  already  begun  on  construction  of  the 
dam.  The  company  owns  sites  between  Hilaire  and  Thief  River  Falls 
on  the  Red  Lake  River,  capable  of  developing  15,000  hp,  which  will 
be  developed  later.  VV'.  J.  Murphy,  of  Minneapolis,  and  .-A.  D.  Stephens, 
of  Crookston,  are  interested. 

GOODHUE,  MINN. — The  V’illage  Council  has  appointed  a  committee 
to  enter  into  negotiations  with  the  Consumers’  Pwr.  Co.,  of  Cannon 
Falls,  to  extend  its  transmission  lines  to  Goodh\ic  to  supply  electrical 
service  here. 

L.AKE  CITY,  MINN. — The  Council  has  engaged  Prof.  J.  B.  Hill,  of 
Iowa  City,  la.,  to  prepare  plans  for  the  proposed  municipal  electric-light 
plant. 

PEQUOT,  MINN.— The  Pine  River  El.  Lt.  &  Pwr.  Co.,  of  Pine 
River,  has  been  awarded  a  contract  to  supply  electricity  here.  Work 
has  begun  on  the  erection  of  the  transmission  line  to  Pe(iuot. 

ST.  CLOUD,  MINN. — The  Public  Service  Co.  has  awarded  the  con¬ 
tract  for  installing  a  cluster  lighting  system  to  the  Grosse-I-angstadt  El. 
Co.,  of  Minneapolis. 

SPRINGFIELD,  MINN. — The  installation  of  additional  machinery 
in  the  municipal  electric-light  plant  is  under  consideration  by  the  Council. 

SPRINGFIELD,  MINN.— The  Wherland  El.  Lt.  Co.,  of  Redwood 
Falls,  is  seeking  a  franchise  to  furnish  electricity  for  lamps  and  motors 
in  Springfield. 

CARTHAGE,  MO. — Plans  have  been  completed  for  the  proposed  orra- 
mental  street-lighting  system  on  the  public  square.  Stone  standards 
carrying  five-lamp  clusters  will  be  used.  The  Business  Men’s  League 
is  interested  in  the  project. 

ST.  LOUIS,  MO.— The  Kingston  Investment  Co.  has  been  granted  a 
permit  for  the  erection  of  a  building  at  614-616  St.  Charles  Street  for 
the  warehouse  and  power  plant  for  the  Railway  Exchange  Building,  to 
cost  about  $35,000. 

.SPRINGFIELD,  MO. — The  Ozark  Pwr.  &  W’tr.  Co.  is  building  a 
substation  in  Springfield,  to  cost  between  $150,000  and  $200,000,  which 
will  be  used  to  transform  energy  from  the  high-tension  transmission 
lines  from  Joplin  and  from  the  hydroelectric  i>owcr  plant  on  White 
River,  in  Caney  County,  that  wilt  be  supplied  to  the  Springfield  Gas 
&  El.  Co.  Substations  will  also  be  erected  at  Republic,  Marion ville. 
.Aurora,  Monett,  Pierce  City,  VV’entworth  and  Diamond.  I.ocations  for 
the  other  station  have  not  yet  been  decided  upon. 

B. VSSETT,  NEB. — New  bids  will  soon  be  asked  for  the  installation 
of  an  electric-light  plant  and  water-works  system,  to  cost  $16,000,  in 
Bassett.  The  .Alamo  Engine  &  Supply  Co.,  1122  Farnum  Street,  Omaha, 
Neb.,  has  charge  of  the  engineering  work. 

ASBl.’RY  P.VRK,  N.  J. — The  Common  Council  is  planning  to  install 
an  underground  conduit  system  for  electric-light  wires  on  Kingsbury 
Street  and  Oak  Bluff  .Vvenue.  It  is  proposed  to  replace  the  present 
swinging  arc-lamp  system  with  lamps  erected  on  ornamental  standards. 

C. VMDEN,  N.  J. — The  Delaware  &  .Atlantic  Teleg.  &  Tel.  Co.  is  plan¬ 
ning  to  make  extensions  to  its  undergrotind-conduit  system  in  the  City 
Line  and  Crestmont  sections  to  cost  abotit  $10,000.  T.  B.  McClain  is 
district  manager. 

EI.IZ.VBETH,  N.  J.— The  Public  Service  Ry.  Co.  has  commenced  pre¬ 
liminary  engineering  work  in  connection  with  the  proposed  extension  of 
its  Trenton  Short  Line  to  Elizabeth. 

NEW’.VRK,  N.  J. — The  Public  Service  Ry.  Co.  has  applied  for  a 
franchise  for  a  single-track  line  on  North  Twelfth  Street  and  Berkeley 
Street. 

NEW’ .ARK.  N.  J. — Bids  will  be  received  at  the  office  of  the  Board  of 
Education  until  Nov.  26  for  the  construction  of  the  South  Side  High  School. 
Bids  may  be  submitted  for  the  whole  or  one  or  more  items  as  follows: 
Masonry,  carpentry,  steel  and  iron  roofing  and  sheet  metal,  painting, 
plumbing,  electric  work,  heating  and  ventilating,  lighting  fixtures,  elec¬ 
tric  elevator  and  vacuum-cleaning  system.  Blank  proposals  may  be 
obtained  at  the  construction  department  of  the  hoard,  fourth  floor,  city 
hall,  where  drawings  and  specifications  may  be  examined.  R.  D.  .Argue 
is  secretary. 

TRENTON,  N.  J. — Improvements  have  been  decided  upon  by  City 
Commissioner  Burk  and  residents  of  the  Cadwalader  section  in  that  dis¬ 
trict  which  include  an  underground-conduit  system  for  police  telephone 
and  telegraph  wires  and  the  erection  of  ornamental  lamp  standards  at 
the  junctions  of  Parkside,  Cart-eret  and  F.dgewood  .Avenues  with  Berkeley 
Avenue. 
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.\KTK.S1A,  X.  M. — The  ,\rtesia  Lt.  &  Pwr.  Co.  is  erecting  a  trans¬ 
mission  line  from  its  power  plant  in  Artesia  to  a  tract  of  land  about 
5  miles  from  here,  which  is  to  be  irrigated  by  water  pumped  from  wells. 
About  five  electrically  operated  pumping  plants  will  be  installed. 

ANTWERP,  N.  Y. — The  Northern  Pwr.  Co.  has  secured  right-of-way 
for  the  erection  of  its  transmission  line  along  the  highways  from 
Antwerp  to  Rossie.  The  company  will  soon  ap|)ly  to  the  Public  Service 
Commission  for  approval  of  the  franchise. 

FREEPORT,  N.  Y. — The  Hoard  of  V^illage  Trustees  has  engaged 
Francis  ISroadnax,  of  New  York,  engineer,  to  prepare  new  plans  and 
specifications  for  extensions  to  the  water  and  light  system,  for  which 
$20,000  was  appropriated  at  the  last  special  election.  All  bids  sub¬ 
mitted  under  previous  plans  were  rejected. 

GRANVILLE,  N.  Y. — Plans  are  under  way  for  the  erection  of  a 
high-tension  transmission  line  from  the  power  station  at  Kane’s  Falls, 
I'ort  Ann,  across  the  county  to  Granville  to  supply  electricity  to  the 
Granville  Gas  &  El.  Co.  The  Granville  company  now  operates  a  steam 
plant. 

HARTWTCK,  N.  Y. — The  Otsego  &  Herkimer  R.  R.  Co.  has  applied 
to  the  Public  Service  Commission  for  permission  to  execute  a  mortgage 
for  $1,500,000  and  to  issue  thereunder  $1,200,000  in  bonds.  The  com¬ 
pany  wishes  to  take  over  the  property  of  the  Hartwick  Pwr.  Co.  and 
consolidate  the  two  companies. 

NASS.AU,  N.  Y. — The  installation  of  an  electric-light  plant  here  is 
under  consideration.  Plans  have  been  drawn  to  utilize  the  water-power 
from  Nassau  Lake  to  generate  electricity.  At  present  the  streets  are 
lighted  by  kerosene  lamps. 

NEW  YORK,  N.  Y. — Bids  will  be  received  until  Nov.  22  by  Cyrus  C. 
Miller,  borough  president.  Municipal  Building,  177th  Street  and  Third 
Avenue,  New  York,  for  electrical  work  for  the  Bronx  Borough  court 
house  at  the  Public  Square,  bounded  by  Brook  Avenue,  Third  Avenue 
and  161st  Street,  Bronx  Borough.  All  conduit  must  be  installed  imme¬ 
diately  after  execution  of  the  contract  and  he  completed  within  30  days. 
Blank  forms  can  be  obtained  upon  application  at  the  above  office,  where 
plans  and  specifications  may  be  seen. 

ONT.'XRIO,  N.  Y. — The  Town  Board  has  closed  a  contract  with  the 
Sodus  Gas  &  El.  Co.,  of  Sodus,  for  lighting  the  streets  of  the  village. 
The  contract  calls  for  39  lamps  to  be  placed  along  the  Ridge  Road,  which 
is  the  principal  street  both  in  Ontario  and  Ontario  Center.  Both  vil¬ 
lages  are  included  in  the  contract. 

kOCllHlSTER,  N.  Y. — The  petition  for  lighting  the  West  Side  Boule¬ 
vard,  it  is  expected,  will  soon  be  submitted  to  the  Rochester  Ry.  & 
I.t.  Co. 

ROCHESTER,  N.  Y. — Proposals  will  be  received  by  the  Board  of 
Education,  Municipal  Building,  Rochester,  N.  Y.,  until  Nov.  18  for 
electric  work  for  a  three-story  public  school  to  be  erected  on  Colvin 
Street,  according  to  plans  and  specifications  prepared  by  Edwin  S. 
Gordon,  architect.  J.  S.  Mullan  is  secretary  of  board. 

TROY,  N.  Y. — ^The  Troy  Gas  Co.  has  submitted  a  proposition  to  the 
Chaml)er  of  Commerce  offering  to  install  the  proposed  new  ornamental 
street-lighting  system  in  the  business  district  if  granted  a  five-year  con¬ 
tract.  For  the  proposed  district  274  lamp  standards,  each  carrying  a 
five-lamp  cluster,  would  be  required.  The  merchants  are  to  bear  the 
cost  of  maintaining  the  lamps.  The  cost  of  installing  the  system  is 
estimate<l  at  from  $40,000  to  $50,000.  The  lamps  will  be  fed  by  under¬ 
ground  wires. 

WOLCOTT,  N.  Y. — The  Northern  Wayn^  El.  Lt.  &  Pwr.  Co.  is  con¬ 
templating  extensions  to  its  electrical  service  through  Wayne  and  Cayuga 
Counties.  O.  M.  Curtis  is  general  manager. 

RALEIGH,  N.  C. — Sealed  proposals  will  be  received  at  the  office  of 
the  supervising  architect.  Treasury  Department,  Washington,  D.  C.,  until 
Dec.  4  for  the  relocation,  etc.,  of  the  electric  passenger  elevator  in  con¬ 
nection  with  the  extension  to  the  United  States  post  office  and  court 
house,  Raleigh,  N.  C.,  in  accordance  with  drawings  and  specifications 
copies  of  which  may  be  obtained  at  the  above  office. 

ST.XTESVILLE,  N.  C. — The  contract  for  the  erection  of  a  128-ft. 
addition  to  the  Paola  Cotton  Mill  has  been  awarded  to  W.  L.  Harbin, 
of  Lexington.  The  addition  will  provide  space  for  the  installation  of 
from  5000  to  6000  spindles.  The  factory  is  equipped  with  electrically 
driven  machinery. 

M.\ND.\N,  N.  n.— The  City  Commission  is  contemplating  the  instal¬ 
lation  of  an  electric-light  plant  in  connection  with  the  municipal 
water-works. 

M.XYVILLE,  N.  D. — The  City  Council  has  decided  not  to  build  a 
new  power  house  and  install  new  equipment  this  fall,  but  to  install  a 
new  boiler  to  meet  the  requirements  until  next  spring. 

REYNOLDS,  N.  D. — .Xt  the  election  held  Nov.  5  the  proposition  to 
issue  $5,000  in  bonds  for  the  installation  of  an  electric-light  plant  was 
carried.  M.  N.  Brathhorde  is  city  auditor. 

CINCINN.XTI,  OHIO. — Contracts  have  been  awarded  for  the  mechan¬ 
ical  equipment  for  the  new  General  Hospital  as  follows:  Steam  engines 
to  the  Hooven,  Owens-Rcntschler  Co.,  of  Hamilton,  at  $15,158;  gen¬ 
erators  and  switchboard  to  the  Fort  XX’ayne  El.  Works,  of  Fort  XV^ayne, 
Ind.,  at  $15,057;  main  feeders,  electric  wiring  and  ground  lighting  to 
the  William  A.  Corroa  El.  Co.,  of  St.  Louis,  Mo.,  at  $38,830.  Bids  for 
the  direct-lift  plunger  elevator  have  been  rejected.  Samuel  Hannaford 
&■  Sons,  of  Cincinnati,  are  architects. 


CLEX’EL.XND,  OHIO. — The  Board  of  Control  has  awarded  a  contract 
for  equipping  the  Collinwood  municipal  electric  system  with  improved  arc 
lamps  to  the  Fort  XVayne  El.  XX'orks,  Fort  XVayne,  Ind.,  for  $14,027. 

CLYDE,  OHIO. — Preparations  are  being  made  to  rebuild  and  extend 
the  municipal  electric-light  plant  and  water-works  system,  for  which 
bonds  to  the  amount  of  $30,000  have  been  sold. 

COLUMBUS,  OHIO. — It  is  reported  that  practically  all  interests  in¬ 
volved  in  the  reorganization  plans  of  the  Columbus  Railway  &  Light 
Company  have  approved  the  proposal  for  the  construction  and  equip¬ 
ment  of  a  large  industrial  power  station.  Definite  plans  as  to  the 
capacity  of  the  proposed  plant,  its  cost  or  location,  it  is  said,  are  not 
ready  for  announcement. 

COLUMBUS,  OHIO. — Sealed  proposals  will  be  received  by  B.  L. 
Bargar,  director  of  public  safety.  City  Hall,  Columbus,  Ohio,  until  Dec. 

2,  for  a  two-position,  common-battery  telephone  switchboard  for  the 
division  of  police.  Department  of  Public  Safety,  Columbus,  in  accordance 
with  drawings  and  specifications  copies  of  which  are  on  file  in  the  office 
of  the  director.  Bids  above  $1,500  for  complete  switchboard  cannot  be 
accepted. 

EAST  LIVERPOOL,  OHIO.— The  Tri-State  Ry.  &  El.  Co.  informs  us 
that  it  is  not  about  to  build  a  new  power  plant.  An  item  was  published 
in  these  columns  in  the  issue  of  Nov.  9  stating  that  the  company  would 
soon  begin  work  on  the  construction  of  a  new  power  plant. 

Z.XNESX^ILLE,  OHIO. — The  City  Council  has  adopted  a  resolution 
authorizing  plans  prepared  for  a  new  pumping  station  and  power  plant. 

P.  A.  Carr  is  president  of  Councils. 

DEXV’EX’,  OKL.X. — i.Xt  an  election  held  recently  the  proposition  to 
grant  E.  B.  Jennings,  of  Dewey,  a  franchise  to  supply  electricity  for 
lighting  the  city  was  carried.  Work  will  begin  at  once  on  installation 
of  the  system. 

INGERSOLL,  OKL.X. — An  election  has  been  called  to  submit  the 
proposition  to  issue  bonds  for  the  installation  of  a  new  electric-lighting 
system  in  Ingersoll.  One  of  the  plans  under  consideration  is  to  erect  a 
transmission  line  from  Cherokee  to  secure  electrical  energy  to  operate 
the  proposed  system. 

ALTOONA,  PA. — Contracts  have  been  signed  by  the  Penn  Central  Lt. 

&  Pwr.  Co.,  of  .Xltoona,  to  furnish  electrical  power  to  two  coal  com¬ 
panies  and  a  light  and  power  company  at  Portage,  two  coal  companies 
at  Benscreek  and  Hastings,  and  to  the  new  South  Fork  and  Portage 
electric  railway,  which  is  now  under  construction. 

BR.XDFORD,  P.X. — Plans  are  being  considered  for  the  installation 
of  a  municipal  electric-light  plant  here. 

GREENVTLLE,  P.X. — The  Town  Council  has  awarded  the  Mercer 
County  Lt.,  Ht.  &  Pwr.  Co.  a  contract  for  lighting  the  streets  of  the 
town  for  a  period  of  five  years. 

H.XNOVER,  PA. — The  capital  stock  of  the  Hanover  El.  Lt.  &  Pwr. 
Co.  has  been  increased  from  $5,000  to  $50,000. 

H.XRRISBURG,  PA. — Notice  has  been  filed  that  application  will  be 
made  to  the  Governor  of  the  State  of  Pennsylvania  on  Nov.  18  by 
XX’illiam  C.  Allan,  Joseph  O.  Main  and  Joseph  P.  Lord  for  charters  for 
the  following  companies:  The  Progressive  El.  Co.,  of  XVest  Pittston,  for 
the  purpose  of  supplying  electricity  for  light,  heat  and  power  in  the 
borough  of  XVest  Pittston;  the  Progressive  El.  Co.,  of  Exeter,  to  furnish 
electricity  for  light,  heat  and  power  in  the  borough  of  Exeter;  the 
Progressive  El.  Co.,  of  Pittston,  to  supply  electricity  for  light,  heat  and 
power  in  the  city  of  Hughestown,  and  the  Progressive  El.  Co.,  of 
Hughestown,  to  furnish  electricity  for  lamps,  heat  and  motors  in  the 
borough  of  Pittston.  J.  P.  Lord  is  solicitor. 

HELLERTOXV’N,  PA. — The  Town  Council  has  contracted  with  the 
Bethlehem  El.  I.t.  Co.  to  light  the  streets  of  the  town  for  a  period  of 
10  years.  The  contract  calls  for  60-watt  lamps  at  $20  each  per  year. 
XVork  will  begin  at  once  on  the  installation  of  the  system.  A.  H.  S. 
Catlin  is  manager  of  the  company. 

KREIDERSVHLLE  (R.  F.  D.  SIEGFRIED),  PA.— The  Orchard  El. 
Co.  has  purchased  a  site  here  on  which  it  will  erect  a  large  power  house. 
The  transmission  line  will  extend  from  Scranton  to  the  plant  of  the 
Atlas  Cement  Co.  and  thence  to  Easton. 

MONONGAHELA,  P.X. — Notice  has  been  filed  that  an  application 
will  be  made  for  a  charter  for  the  Monongahela  Township  El.  Co.  by 
H.  L.  Simmons,  J.  S.  Monroe  and  I.,  C.  I.amb.  The  company  proposes 
to  generate  and  distribute  electricity  in  the  township  of  Monongahela. 

OIL  CITY,  PA. — .Xrrangements  have  been  made  by  the  County  Com¬ 
missioners  for  installing  cluster  lamps  on  the  Petroleum  Bridge.  The 
Citizens’  Lt.  &  Pwr.  Co.  will  install  the  lighting  system,  consisting  of 
24  lamp  standards,  each  carrying  three  60-cp  lamps. 

SENEC.X,  S.  C. — The  Seneca  Lt.  &  Pwr.  Co.,  recently  organized,  is 
building  a  dam  across  the  Coneross  Creek  at  the  Fitzgerald  Shoals,  near 
Seneca.  The  company  proposes  to  supply  electricity  for  lamps  and  motors 
in  Seneca  and  possibly  nearby  towns. 

CANOV’A,  S.  D.— 'Arrangements  have  been  made  with  the  Miner 
County  Milling  &  Ltg.  Co.  whereby  the  company  will  extend  its  trans¬ 
mission  line  from  Howard  to  Canova  to  supply  electricity  for  lighting 
the  town. 

R.XPID  CITY,  S.  D. — The  Rapid  X’alley  Pwr.,  Lt.  &  Htg.  Co.  is  con¬ 
templating  an  extensive  development. 
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KAI'II)  CITY,  S.  I). — The  Victoria  Waterway  Co.  is  contemplating  a 
hydroelectric  development  on  Rapid  Creek,  consisting  of  a  dam,  stor¬ 
age  lake  and  tunnel. 

•AUSTIN,  TEX. — The  city  commission  has  called  a  special  election 
to  be  held  Nov.  27  to  vote  on  the  proposition  of  granting  to  J.  C.  Maxey, 
of  Houston,  and  associates  a  franchise  to  build  an  electric  railway  on 
several  streets  here.  The  local  system  is  to  form  a  part  of  the  interurban 
railway  which  Mr.  Maxey  and  associates  propose  to  construct  between 
Austin  and  San  .Angelo. 

DALL.AS,  TEX.  -The  Eastern  Texas  Trac.  Co.  has  awarded  the  con¬ 
tract  for  the  Construction  of  its  interurban  electric  railway  between 
Dallas  and  (Ireenville,  which  includes  grading,  concrete  construction  and 
bridge  work,  to  Earner  Brothers,  of  Dallas,  for  $400,000.  .Alex.  Oben- 
chain  is  chief  engineer  of  the  traction  company. 

D.M.L.AS,  TEX. —  The  Republic  Trust  Co.  has  acquired  13  miles  of 
right-of-way,  which  has  Ijeen  graded,  of  the  proposed  electric  railway 
which  is  to  run  between  (iaincsville  and  Sherman  and  has  contracted  for 
practically  the  entire  right-of-way  between  the  two  towns,  a  distance  of 
,18  miles.  The  company,  it  is  stated,  will  finance  the  construction  of  the 
proposed  railway. 

EL  P.ASO,  TE.X. — The  Texas  Lt.  &  Pwr.  Co.,  of  Dalhe-,  has  purchased 
the  property  and  holdings  of  the  El  Paso  Gas  &  El.  Co.  The  new  owners 
will  extend  the  lighting  system  and  enlarge  the  plant.  The  Texas  com¬ 
pany  recently  filed  in  a  number  of  Texas  counties  a  chattel  mortgage  to 
the  Bankers’  Trust  Company,  of  New  York,  as  trustee  for  $30,000,000, 
under  which  the  company  will  issue  bonds  as  may  he  necessary  for 
extensions  and  imiirovements  to  be  made  to  the  large  number  of  electrical 
plants  it  has  recently  purchased  in  different  towns  in  Texas.  The  com¬ 
pany  is  erecting  a  large  central  power  plant  in  W'aco,  as  well  as  con¬ 
structing  a  steel-tower  transmission  line  from  Waco  to  Fort  Worth  and 
Dallas.  Work  will  soon  begin  by  the  company  on  the  construction  of 
another  power  plant  at  some  point  on  the  Red  River.  Electricity  gen¬ 
erated  at  the  Waco  and  Red  River  power  stations  will  be  distributed  on 
steel-tower  lines  through  a  large  portion  of  the  State.  The  cost  of  the 
work  already  under  way  is  estimated  at  about  $1,000,000.  J.  F. 
Strickland,  of  Dallas,  is  president. 

FORT  WORTH.  TEX. — ^Plans  are  being  considered  by  Commissioner 
Duringer  for  the  installation  of  a  power  plant  in  the  basement  of  the 
court  house  to  supply  electricity  for  lighting  and  pumping  water  for  the 
court  house  and  county  jail. 

GREENVILLE,  TEX. — T.  L.  White,  of  Dallas,  and  associates  are 
contemplating  the  construction  of  an  electric  interurban  railway  between 
Greenville  and  .Anna,  a  distance  of  about  20  miles. 

M.VRPiLE  F.ALLS,  TEX. — E.  C.  .Alexander,  who  is  building  a  large 
rcinforced-concrete  dam  across  the  Colorado  River  at  Marble  Falls,  for 
the  purpose  of  operating  a  large  hydroelectric  plant,  is  promoting  the 
construction  of  another  dam  across  the  Colorado  River,  at  what  is  known 
as  Lohman  Narrows,  about  25  miles  above  .\ustin.  The  latter  dam  will 
be  150  ft.  high  and  1820  ft.  long.  The  dam  will  form  a  reservoir  that 
will  extend  up  the  river  for  47  miles,  ft  is  estimated  that  about  100,000 
bp  can  be  developed.  Transmission  lines  will  be  erected  from  the  |)lant 
to  cities  and  towns  within  a  radius  of  150  miles.  The  project  has  been 
financed  and  surveys  arc  now  being  made.  The  cost  of  the  proposed  dam 
and  jiower  plant  is  estimated  at  more  than  $1,500,000. 

SAN  .ANTONIO,  TEX. — I'reparations  are  being  made  for  the  con¬ 
struction  of  an  electric  railway  to  extend  from  San  .\ngelo  and  Cristoval. 
The  promoters  propose  to  make  extensive  improvements  at  Cristoval  with 
a  view  of  establishing  a  health  resort  there. 

SNYDER,  TEX. — E.  W.  Clark  has  purchasetl  the  property  of  the 
■Snyder  Ice,  Lt.  S:  Pwr.  Co.  and  will  make  imjirovemcnls  to  the  light  and 
power  plant. 

OGDEN,  UTAH.— The  Blacksmith  Fork  Lt.  &  Pwr.  Co.  has  filed 
application  with  the  Secretary  of  State  asking  for  permission  to  increase 
its  capital  stock  from  $100,00  to  $500,000  to  provide  funds  with  which 
to  complete  the  construction  of  a  hydroelectric  power  plant  in  BlacK- 
smith  Fork  Canyon  near  Logan.  The  proposed  plant  will  generate 
4000  hp  and  when  completed  will  supply  electricity  to  operate  the  street¬ 
car  systems  of  the  Ogden  Rapid  Transit  Co.  and  the  Logan  Rapid 
Transit  Co.  and  the  proposed  interurban  electric  railway  between  the 
two  cities.  The  company  has  changed  its  place  of  business  from  Salt 
I  ake  City  to  Ogden.  M.  S.  Browning,  ot  Ogden,  is  president  and 
.lo'eph  Scoweroft  is  secretary  of  the  company. 

S.M.T  LAKE  CITY,  UTAH.— VVe  are  informed  that  the  Utah  Ry.  Co., 
a  subsidiary  of  the  United  States  Smelting,  Refining  &•  Mining  Co.,  has 
awarded  contract  for  the  construction  of  the  first  section  of  a  steam 
railroad  from  its  mines  at  Mohrland,  Black  Hawk  and  Hiawatha.  In 
the  issue  of  Oct.  19  an  item  was  published  in  these  columns  stating 
that  the  Utah  Lt.  &  Ry.  Co.  had  awarded  a  contract  for  the  construc¬ 
tion  of  an  electric  railway  to  Black  Hawk  and  Mohrland. 

MONTES.XNO,  WASH. — .\pplicatipn  has  been  made  to  the  Board  of 
County  Commissioners  by  the  Northwest  El.  &  VVtr.  Wks.  Co.  for  per¬ 
mission  to  erect  an  electric  transmission  line  from  Montesano  to  Satsop. 

NEWELL,  W.  V.\. — Thomas  B.  .\ndcrson,  secretary  of  the  Edwin  M. 
Knowles  China  Co.,  writes  that  the  potteries  of  the  company  in  Newell 
will  not  be  equipped  with  electrically  driven  ma  hincry  as  first  con¬ 
templated.  The  new  plant  of  the  Homer  Laughlin  China  Co.  will  use 
electricity  to  operate  its  plani,  uvinit  two-phasi  alternating  current.  .A 
total  of  about  60  kw.  in  motors  will  be  reipiired.  For  further  informa¬ 


tion  concerning  this  equipment  address  F.  B.  Lawrence,  care  of  the 
North  .American  Mfg.  Co.,  Newell. 

I'.ALL  RIV’ER,  WIS. — Steps  have  been  taken  to  secure  an  electric- 
light  plant  for  Fall  River.  The  matter  is  now  in  the  hands  of  the 
Railway  Rate  Commission. 

JUNE.AU,  VVTS. — Plans  are  being  considered  for  the  installation  of 
an  electric-light  plant  in  Juneau.  Several  propositions  have  been  sub¬ 
mitted  to  the  Council.  The  Beaver  Dam  Lt.  &  Pwr.  Co.  has  made  a 
proposition  for  a  franchise  to  furnish  electrical  service  here. 

TOM.Ml.AWK,  WIS. — The  Tomahawk  El.  Lt.  Co.  is  installing  a  new 
125-hp  engine  and  generator  in  its  new  plant.  .A  250-hp  generating  unit 
will  be  installed  later. 

EStJU I .M.-ALT,  B.  C.,  CAN. — The  Municipal  Council  is  contemplating 
the  installation  of  an  electric-lighting  system,  tenders  for  which  will  be 
called  for. 

S.AI.MON  .ARM,  B.  C.,  C.AN. — The  contract  for  the  erection  of  trans¬ 
mission  line  and  equipment  for  the  proposed  electric-light  system  has 
been  awarded  to  F.  Buchanan.  The  power  house  will  be  erected  on  Front 
Street  East. 

A'ICTORIA,  B.  C.,  CAN. — The  V'ancouver  Lsland  El.  Ry.  Co.  has 
applieil  to  the  British  Columbia  government  for  permission  to  store  or 
pen  back  water  on  the  Sprout  and  Campbell  Rivers  and  to  take  and 
utilize  water  from  the  Campbell  and  Stamp  Rivers  and  Qualicum  Creek 
to  generate  electricity  for  railway  and  power  purposes.  The  company 
proposes  to  erect  a  transmission  line  to  Nanaimo,  B.  C.,  and  to  construct 
electric  railways.  E.  Bottomley  is  agent  for  the  company. 

R.APID  CITY,  M.AN.,  CAN. — The  British  Canadian  Engineering  & 
.Supply  Co.,  Phoenix  Bldg.,  Winnipeg,  has  been  awarded  a  contract  for 
the  installation  of  an  electric-light  system  here,  to  cost  about  $12,000. 
C.  G.  Murray  is  clerk. 

BRANTFORD,  ONT.,  C.AN. — The  city  of  Brantford  has  signed  a 
contract  with  the  Hydro-Electric  Commission  for  Niagara  power.  The 
city  has  agreed  to  take  1200  hp  at  the  rate  of  $19.50  per  hp  per  year. 
The  municipalities  of  Simcoe,  Waterford  and  Burford  are  now  negotiat¬ 
ing  with  the  commission  and  engineers  representing  the  latter  are  ascer¬ 
taining  the  amount  of  power  required  in  these  places.  Tlie  transmission 
line  to  supply  the  smaller  towns  will  be  extended  from  Brantford. 

C.ANNINGTON,  ONT.,  C.AN. — Plans  are  being  considered  by  the 
citizens  of  Cannington  and  district  of  North  Ontario  for  the  establish¬ 
ment  of  a  light  and  power  system  in  conjunction  with  the  Hydro- 
Electric  Power  Commission  of  Ontario.  A  power  plant  may  be  erected 
on  the  Severn  River,  near  Orillia. 

LONDON,  ONT.,  C.AN. — Hon.  .Adam  Beck  has  presented  to  the  City 
Council  a  report  of  the  estimated  cost  of  equipping  the  London  &  Port 
Stanley  Railway  for  electrical  operation.  The  cost,  including  reconstruc¬ 
tion  of  the  roadbed,  double-tracking  the  road  to  St.  Thomas  and  adequate 
rolling  stock,  is  estimated  at  $890,000.  The  total  cost  is  made  up  as 
follows:  Reconstruction  of  present  track  and  new  track,  $442,573; 

overhead  construction  and  binding,  $129,000;  passenger  cars  and  loco¬ 
motives,  $235,000,  and  substation  and  feeder  equipment,  $84,000.  The 
I.ake  Erie  Coal  Co.,  which  controls  the  London  and  Port  Stanley  Ry. 
Co.,  made  an  offer  early  in  the  year  to  equip  the  road  for  electrical 
operation,  without  double-tracking,  at  a  cost  of  about  $400,000  in  return 
for  a  25-year  lease. 

PETERBORO,  ONT.,  CAN. — Plans  are  being  considered  for  sub¬ 
mitting  a  by-law  to  the  ratepayers  in  January  calling  for  an  expenditure 
of  $118,000  for  the  installatic  j  of  a  distributing  system  to  utilize  hydro¬ 
electric  power. 

W'ELL.AND,  ONT.,  C.AN. — The  Town  Council  has  authorized  the 
Mayor  and  clerk  to  enter  into  a  contract'  with  the  Ontario  Hydro- 
Electric  Commission  for  the  installation  of  an  entire  new  electric-lighting 
system. 

HUMBOLDT,  SASK.,  CAN.— Tenders  will  be  received  by  W.  H. 
Stiles,  secretary  and  treasurer,  until  Nov.  21  as  follows:  Contract  (b) — 
power  house;  (h) — two  return  tubular  boilers;  (j) — high-speed  steam 
engine;  (k)  —  electric-lighting  system.  Plans  and  specifications  may  be 
seen  at  the  office  of  Chipman  &  Power,  engineers,  at  Winnipeg  and 
Toronto,  and  at  the  town  hall,  Humboldt. 

REGIN.A,  S.ASK.,  C.AN.— .A  by-law  will  be  submitted  to  the  ratepayers 
for  the  installation  of  an  ornamental  street-lighting  system  in  the  busi¬ 
ness  section,  to  cost  about  $80,000.  .A.  E.  Chivers  is  city  clerk. 

REGIN.A,  S.ASK.,  CAN. — Extensions  and  improvements  are  contem¬ 
plated  to  the  municipal  electric-light  system,  involving  an  expenditure 
of  about  $115,000  during  1913.  They  include  poles  and  wires  for  light¬ 
ing  system,  to  cost  $75,000;  street  lamps,  $20,000,  and  meters,  $20,000. 
Provision  is  made  for  the  erection  of  an  ornamental  street-lighting 
system  in  the  business  district,  to  cost  $80,000.  .A  considerable  pro¬ 
portion  of  the  cost  of  the  ornamental  lamps  will  be  paid  by  the  property 
holders.  E.  W.  Bull  is  manager  of  the  plant. 

REGINA,  SASK.,  CAN. — ^The  fire,  light  and  power  committee  has 
recommended  to  the  city  commissioners  the  construction  of  a  new 
munici|.al  electric  power  plant,  to  cost  $385,000,  including  the  construc¬ 
tion  of  a  power  house,  at  $175,000;  site,  $20,000;  1500-kw  generating 
unit,  $40,000;  3000-hp  boilers,  $90,000;  economizer,  $12,000;  stacks  and 
fans,  $12,000;  steam  piping,  $9,000;  coal  conveyors  and  bunkers,  $20,000; 
circulating  i>ipes,  $12,000;  circulating  pumps.  $7,000;  exciter  units, 
$10,000;  switchboard.  $12,000,  ami  crane.  $5,000. 
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New  Industrial  Companies 


THE  AMERICAN  RADIUM  COMPANY,  of  Cleveland,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  manufacture  radium 
apparatus,  etc.  The  incorporators  are:  A.  J.  Haile,  F.  Butler,  M.  Kluger, 
.M.  L.  Bernstein  and  E.  L.  Geisman. 

THE  AUTOMATIC  ELECTRIC  SIGTSI  COMPANY,  of  Chicago,  Ill., 
has  been  incorporated  by  M.  M.  Franey,  Harry  P.  Munns  and  Albert 
Miller.  The  company  is  capitalized  at  $20,000  and  proposes  to  do  a 
general  printing  and  advertising  business. 

THE  BLAND  ELECTRIC  GARAGE  COMPANY,  of  Chicago,  111.,  has 
been  incorporated  with  a  capital  stock  of  $1,500  to  manufacture  and  deal 
in  automobiles,  electric  machinery,  etc.  The  incori)orators  are:  Robert 
Bland,  F.  II.  McClaughry  and  L.  B.  Norton. 

THE  BUFFALO  &  NIAGARA  FALLS  ELECTRIC  SHOE-SHINING 
.MACHINE  COMP.XNY  has  filed  articles  of  incorporation  under  the  laws 
of  the  State  of  Delaware  with  a  capital  stock  of  $150,000.  The  incorpo¬ 
rators  are:  E.  J.  Bailey,  of  Brocton,  N.  Y. ;  M.  G.  Walker  and  F'.  A. 
Pierson,  of  Buffalo. 

THE  DETECTA  PHONE  CO.MPANY  OF  AMERICA,  INC.,  of  New 
York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $250,000  by 
William  F.  C.  Kloepfer,  John  H.  Smith  and  tluenther  R.  Pruesse,  162 
St.  Ann’s  Avenue,  Bronx. 

THE  MANNESINANN  LIGHT  COMPANY  OF  AMERICA,  INC., 
of  New  York,  N.  Y.,  has  been  granted  a  charter  with  a  capital  stock  of 
$10,000  to  manufacture  gas  and  electric-lighting  apparatus.  The  incorpo¬ 
rators  are:  Otto  Schaefer,  of  Cologne,  Germany;  Paul  Puttmann,  William 
Dominick  and  Warner  Coenen,  55  John  Street,  New  York,  N.  Y. 

THE  NATIONAL  ELECTRIC  COMPANY,  of  Chicago,  Ill.,  has  been 
chartered  with  a  capital  stock  of  $2,500  to  manufacture  and  deal  in 
electrical  devices.  The  incorporators  are:  C.  Russell  Clapp,  John  E. 
l.akc  and  Ralph  E.  Church. 

THE  NATIONAL  ELECTRIC  UTILITIES  CORPOR.^TION,  of 
New  York,  N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $100,000 
by  W.  B.-  Wise,  of  New  Rochelle;  A.  J.  FTetcher,  of  Newark,  N.  J.,  and 
G.  F.  Barney,  New  York.  The  company  proposes  to  manufacture  elec¬ 
trical  apparatus. 

THE  QUINCY  ELECTRIC  SUPPLY  COMPANY,  of  Quincy.  Ill.,  has 
been  incorporated  with  a  capital  stock  of  $6,000  by  F.  L.  Ilavermale, 
Frank  J.  Penic  and  J.  M.  Winters.  The  company  proposes  to  do  a 
general  electric  supply  business. 

THE  SIDEWALK  LIGHT  COMPANY  OF  AMERICA  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Delaware  with  a  capital 
stock  of  $50,000.  The  incorporators  arc:  E.  E.  McWhiney,  W.  J. 
Maloney  and  N.  P.  Coffin,  of  Wilmington,  Del. 


New  Incorporations 


PARKER,  .ARIZ. — The  Parker  Improvement  Co.  has  bc*en  incorpo¬ 
rated  with  a  capital  stock  of  $250,000  by  A.  J.  Head,  II.  C.  Coykendall 
and  C.  F.  Hogstett.  The  company  proposes  to  supply  electricity  for 
lamps,  heat  and  motors. 

D.AYTONA,  FL.A. — The  Daytona  Pub.  Ser.  Co.  has  been  chartered  with 
a  capital  stock  of  $300,000  to  build  an  electric  railway  in  Daytona.  The 
officers  are:  F.  N.  Conrad,  president,  and  T.  E.  Fitzgerald,  secretary 
and  treasurer. 

HINESVILLE,  GA. — The  Flemington,  Hinesville  &  Western  R.  R. 
Co.  has  been  incorporated  by  J.  R.  Ryan,  T.  S.  Layton.  J.  B.  Fraser 
and  others  of  Hinesville.  The  company  is  capitalized  at  $25,000  and 
proposes  to  build  a  25-mile  interurban  railway  to  connect  Flemington, 
Hinesville  and  Glenville.  J.  B.  Way  is  president. 

WYOMING,  ILL. — The  Stark  County  Pwr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $20,000  by  Edward  B.  Hillman,  Adele  D.  Hillman 
and  Edgar  P.  Reeder.  The  company  proposes  to  generate  and  sell  elec¬ 
tricity  and  also  steam  for  heating  purposes. 

AUGUST.A,  M.MNE. — The  Columbia  Ry.,  Gas  &  Electric  Securities 
Corpn.  has  been  incorporated  with  a  capital  stock  of  $300,000  to  do  a 
general  railway  and  lighting  business.  1.  S.  Kearney,  of  Augusta,  is 
president  and  treasurer. 

CAMDEN,  N.  J. — The  .Alpha  Pwr.  Co.  has  been  incorporated  with  a 
capital  stock  of  $125,000  by  G.  H.  Stein,  G.  H.  Colket,  of  Philadelphia, 
Pa.,  and  G.  H.  B.  Martin,  of  Camden.  The  company  proposes  to  operate 
electric  and  power  plants. 

P.ASS.AIC,  N.  J. — The  Water  Gap  El.  Co.  has  been  incorporated  by 
R.  Sherman,  of  Mount  A'ernon,  N.  Y.;  R.  E.  Lent,  of  Passaic,  and  B. 
D.  Whedon,  of  Jamaica,  N.  Y.  The  company  is  capitalized  at  $25,000 
and  proposes  to  operate  light  and  power  plants. 

NEW  YORK,  N.  Y. — The  Manhattan  &  Queens  Trac.  Corpn.  has  been 
incorporated  with  a  capital  stock  of  $1,000,000  by  F.  W.  Drury,  E.  I. 
Carr  and  C.  .A.  Frueaufl,  of  New  A’ork,  N.  The  company  proposes 
to  build  street  railways. 

NEW  YORK,  N.  Y. — .Articles  of  incorporation  have  been  filed  for 
the  Idaho  Consol  Pwr.  &  Utilities  Co.,  Ltd.,  under  the  laws  of  the 


State  of  Delaware.  The  company  is  capitalized  at  $3,000,000  and  pro¬ 
poses  to  do  a  general  public-service  utility  "business,  including  construc¬ 
tion  of  railways,  telephone  and  telegraph  lines  and  water-power  plants. 
The  incorporators  are;  Raphael  Brill,  Simon  Gross  and  Byron  H.  Hooper, 
of  New  York. 

NEW  YORK,  N.  Y. — The  Utilities  Improvement  Co.  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  New  York  with  a  capital 
stock  of  $40,000,000.  The  company  proposes  to  purchase,  lease  and 
operate  systems  and  plants  for  generating  and  distributing  both  natural 
and  artificial  gas,  and  also  to  construct  railroads,  tramways  and  other 
means  of  transportation  operated  by  steam  or  electricity.  The  incorpo¬ 
rators  are:  Arthur  J.  Kingsbury  and  Walter  P.  Carron,  of  Dover,  Del. 

LEXINGTON,  OHIO. — The  Lexington  Lt.  &  Pwr.  Co.  has  been  in¬ 
corporated  with  a  capital  stock  of  $5,000  by  George  R.  Trout,  Thomas 
Cureton,  E.  M.  Chatterton,  L.  C.  Hopkins  and  W.  F'.  Smith. 

PORTLAND,  ORE. — The  Ewbank  Electrical  Transmission  Co.  has  been 
incorporated  with  a  capital  stock  of  $2,500,000  by  Max  Smith,  Marion 
F.  Dolph  and  Willis  McGuire.  The  company  proposes  to  deal  in  elec¬ 
trical  appliances,  transmission  of  power  and  electrical  railways  and 
franchises. 

ETN.A,  PA. — The  Etna  El.  Lt.  Co.  has  been  granted  a  charter  with  a 
capital  stock  of  $5,000.  The  incorporators  are:  G.  B.  Fehr,  of  O’Hara 
Township;  J.  G.  Marks,  of  Aspinwall;  Albert  K.  Little  and  James  Mil- 
bolland,  of  Pittsburgh,  and  Lyman  C.  Shreve,  of  Erie. 

MH.LVALF!,  P.A. — The  Millvale  El.  Lt.  Co.  has  been  incorporated  with 
a  capital  stock  of  $5,000  by  G.  B.  Fehr,  of  O’Hara  Township;  J.  G. 
Marks,  of  Asi>inwall;  Albert  K.  Little,  James  Milholland,  of  Pittsburgh, 
and  Lyman  C.  Shreve,  of  Erie. 

PUNXSUT.AWNEY,  PA. — The  Jefferson  El.  Co.  has  been  chartered 
with  a  capital  stock  of  $5,000.  The  incorporators  are:  W.  R.  Nicol, 
W.  M.  Hill,  F.  J.  Jones,  William  C.  Williams  and  D.  G.  Williams,  all 
of  Scranton. 

KINGSTREFI,  S.  C. — The  Kingstree  El.  Lt.  &  Ice  Co.  has  been  in¬ 
corporated  with  a  cafiital  stock  of  $15,000.  The  officers  are:  P.  G. 
(lOnrdin,  president;  T.  M.  Kellahan,  vice-president,  and  D.  E.  Scott, 
secretary  and  treasurer. 

POTF'ET,  TEX. — The  Poteet  Ice,  Lt.  &  Wtr.  Co.  has  been  incorporated 
with  a  capital  stock  of  $10,000.  The  incorporators  are:  J.  L.  Burd,  C. 
J.  Ernest  and  \'an  H.  Howard,  all  of  San  Antonio. 

S.ALT  L.AKFZ  CITY,  LTT.AH. — The  Utah  Pwr.  Co.  has  been  incorporated 
under  the  laws  of  the  State  of  Maine  with  a  capital  stock  of  $6,000,000  to 
engage  in  a  general  heating,  lighting  and  power  business  and  also  to 
operate  ice  and  refrigerating  plants.  W.  J.  Barrette,  of  Salt  Lake  City,  is 
the  Utah  representative  of  the  company. 


Trade  Publications 


ELECTRIC  SIGNS. — “Silent  Salesmen’’  is  the  suggestive  title  of  a 
six-page  leaflet  recently  issued  by  the  F'oster  Flngineering  Company, 
Ltd.,  Wimbledon,  London,  S.  W.,  England,  referring  to  its  electric  signs. 

It  tells  of  the  advertising  possibilities  in  the  use  of  its  “Zenith’’  signs  for 
arc  lamps  and  “Aero’’  signs  for  incandescent  lamps.  Illustrations  showing 
the  method  of  attaching  these  signs  and  the  construction  of  the  signs 
themselves,  together  with  brief  descriptions,  arc  given. 

ELECTRICAL  INSTRUMENTS.— James  G.  Biddle,  1211  Arch  Street, 
Philadelphia,  has  just  issued  Catalog  No.  771,  descriptive  of  precision 
voltmeters,  ammeters  and  wattmeters,  made  by  Siemens  &  Halske,  A.  G. 
These  instruments  are  of  portable  and  laboratory  types,  for  both  alter¬ 
nating  and  direct  currents,  and  are  suitable  for  use  as  secondary  standards 
with  which  to  check  commercial  types,  or  they  can  be  used  directly  for 
tests  that  require  high  accuracy.  The  catalog  contains  forty-eight  pages 
and  is  handsomely  illustrated  with  halftones. 

REFLECTORS. — High-efficiency  reflectors  form  the  subject  of  Catalog 
No.  16,  recently  issued  by  Gillinder  &  Sons,  Inc.,  135  Oxford  Street, 
Philadelphia,  Pa.  Its  eighteen  pages  are  devoted  to  the  various  types  of 
Franklin  and  Magi’an  reflectors,  of  which  many  illustrations  are  given, 
followed  by  price  lists.  The  glass  of  the  Franklin  reflectors  is  of  a 
high  refracting,  as  well  as  reflecting,  quality,  while  the  Magian  re¬ 
flectors  are  for  use  where  the  very  highest  efficiency  is  not  so  essential 
as  beauty  in  combination  with  good  lighting. 

AUTOMATIC  TIME  SWITCHES— The  Albert  &  J,  M.  Anderson  Man¬ 
ufacturing  Company,  289  .A  Street,  Boston,  Mass.,  in  its  Bulletin  No.  22, 
recently  published,  gives  detailed,  illustrated  information  relating  to  its 
automatic  time  switch.  Chapters  are  devoted  to  time  switches  and  their 
application,  the  object  of  a  time  switch,  propelling  mechanism,  adapta¬ 
tion  and  other  useful  information.  The  various  types  of  time  switches 
are  clearly  illustrated  and  fully  described.  The  bulletin  has  an  attrac¬ 
tive  cover  and  a  frontispiece  printed  in  colors  showing  the  plant  of  this 
company. 

COMMUTATOR  GRINDER. — The  Phillips  automatic  commutator 
grinder  is  the  subject  of  a  large  four-page  circular  recently  distributed  by 
the  Phlll'ps  Manufacturing  Company,  60  Wall  Street,  New  York.  The 
company  claims  for  this  device  that  it  is  a  perfect  piece  of  tool-making,  is 
quickly  and  easily  attached,  simple  in  operation,  trues  commutators  in 
position  while  running  at  normal  speed,  and  is  driven  by  the  commutator 
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itself.  It  is  made  in  three  models,  the  A-1  model  in  operation  on  a 
1500-kw  rotary  converter  being  illustrated  on  the  first  page.  Four  other 
good  illustrations  are  given,  and  a  diagram  of  the  universal  mount,  show¬ 
ing  how  the  truing  device  may  be  attached  to  any  unit  of  outboard 
bearing  construction. 

CARTRIDGE  FUSE  SHELLS.— The  A.  F.  Uaum  Company,  319  East 
Reliance  Street,  N.  S.,  Pittsburgh,  Pa.,  has  recently  published  a  catalog 
on  the  Daum  refillable  cartridge  fuse  shells  for  electric  light  and  motor 
circuits.  In  the  opening  pages  the  manufacturers  state  that  the  Daum 
fuse  shells  were  invented  by  a  practical  electrician  in  order  to  effect  a 
saving  in  fuse  expense  and  to  give  enginers  and  electricians  a  fuse  that 
they  can  easily  refill  themselves,  with  an  indestructible  casing  and  acces¬ 
sible  for  inspection  at  any  time.  Illustrations  and  specifications  of  these 
fuse  shells,  a  wiring  table,  the  current  in  amperes  retjuired  by  motors  of 
different  sizes  and  other  general  information  on  the  subject  matter  make 
up  the  contents  of  this  twenty-four-page  pamphlet. 

STEAM  TURBINES. — The  De  Laval  Steam  Turbine  Company,  Trenton, 
N.  J.,  has  recently  brought  out  a  well-printed,  finely  illustrated  120- 
page  catalog  devoted  to  the  multi-stage  type  of  the  De  Laval  steam 
turbine.  It  is  very  comprehensive  in  its  scope  and  partakes  rather  of 
the  character  of  a  general  treatise  on  the  subject  of  steam  turbines  than 
that  of  the  usual  trade  catalog.  The  work  is  divided  into  five  sections, 
devoted  to  the  many  phases  of  the  subject,  among  which  are  the  field  of 
the  single-stage  turbine,  the  necessity  for  multi-stage  construction  for 
large  turbines,  advantages  of  speed  reduction  by  gears,  relation  between 
rotative  speed  and  number  of  stages,  alternator  speeds,  direct-current  gen¬ 
erator  speeds  and  other  information  of  interest  and  value. 

PLUGS  AND  RECEPTACLES. — Bulletin  No.  29,  recently  issued  by 
the  Albert  &  J.  M.  Anderson  Manufacturing  Company,  Boston,  Mass.,  has 
for  its  subject  Anderson  charging  plugs  and  receptacles.  Thirty-two  pages 
are  given  to  illustrating  and  describing  these  devices.  .\n  experience 
of  over  ten  years  in  the  manufacture  of  plugs  and  receptacles  has  en¬ 
abled  the  Anderson  company  to  develop  a  trustworthy  line,  which  it 
states  has  been  adopted  as  a  standard  bv  nearly  all  of  the  larger  rail¬ 
way  systems  using  these  devices,  as  well  as  by  electric-vehicle  manufac¬ 
turers  throughout  the  United  States.  The  insulation  in  these  plugs  and 
receptacles  is  of  the  .\etna  compound,  which  has  been  used  in  very 
large  quantities  for  electric  railway  insulation  all  over  the  world. 

CARBON  BRUSIIKiS — The  Pure  Carbon  Company,  Wellsville,  N.  Y., 
has  issued  a  number  of  publicctions,  among  which  is  a  twenty-four-page 
pamphlet  entitled  "A  Standardized  Product,”  which  deals  with  tungsten 
carbon  brushes  for  motors  and  generators.  Specifications  and  price  lists 
are  given.  Another  publication  is  a  six-page  folder  with  a  front  cover 
cut  and  printed  to  imitate  a  carbon  brush,  size  314  by  5  in.,  which  is 
devoted  to  ‘‘The  Perfect  Brush,”  with  brief  information  on  the  subject. 
A  leaflet  has  also  been  distributed  recently  bearing  this  company’s  im¬ 
print,  which  deals  with  ‘‘A  New  and  Standard  Classification  of  Carbon 
Brushes  for  Traction  Motors.”  The  company  claims  to  be  the  only 
carbon-brush  manufacturer  that  classifies  brushes  on  a  systematic  and 
scientific  basis. 

HOUSEHOLD  APPLIANCES. — An  exceedingly  attractive  thirty-six- 
page  booklet  has  recently  been  issued  by  the  VVestinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa.,  bearing  the  title  ‘‘West- 
inghouse  Electric  Ware,”  with  a  sub-title  Book  of  Modern  Electric 
Devices  for  Home  Comfort  and  Convenience.”  A  little  talk  on  how  to 
get  the  most  out  of  electricity  at  home  takes  up  the  first  three  pages 
of  reading  matter.  It  is  clearly  written  and  easily  understood.  The 
full-page  illustrations  of  the  various  devices,  embracing  a  very  large 
variety,  are  unusually  fine.  Opposite  each  full  page  is  a  short  descrip¬ 
tion  of  the  appliance,  giving  style  number,  volts,  watts  and  price.  Taken 
altogether,  this  brochure  is  a  very  creditable  production  and  will  not 
fail  to  interest  those  who  are  still  unacquainted  with  the  convenience  and 
utility  of  electrical  devices  in  the  home. 

AUTOMATIC  STOKERS.— The  Taylor  stoker,  which  is  built  by  the 
.American  Engineering  Company,  Philadelphia,  Pa.,  is  the  subject  of  an 
unusually  fine  trade  publication,  with  the  title  “The  Trail  of  a  Pioneer.” 
In  size  it  is  7  in.  by  11J4  in-  and  it  contains  thirty-two  pages.  The  dark- 
brown  heavy  paper  cover  makes  a  harmonious  setting  for  the  semi¬ 
detached  color  print,  size  S  in.  by  in.,  surrounded  by  a  gold  border, 
which  adorns  the  front  cover.  The  color  work  is  excellent.  The  reading 
pages  are  devoted  to  brief  descriptions  of  fourteen  reiiresentative  plants 
that  have  been  equipped  with  Taylor  stokers,  the  right-hand  pages  con¬ 
taining  two  halftone  illustrations  of  the  exterior  and  interior  of  each 
plant.  This  brochure  is  copyrighted  and  only  a  limited  edition  has  been 
printed.  It  repre.sents  an  exceptionally  high  class  of  trade  publication 
and  is  an  artistic  and  typographic  achievement. 

STEEL  REFLECTORS. — Bulletin  No.  103,  covering  all  lines  of  Holo- 
phane-D’Olier  metal  reflectors,  has  recently  been  issued  by  the  Holophane 
Works  of  General  Electric  Company.  It  will  prove  valuable  to  anyone 
connected  with  the  installation  of  industrial  lighting  equipment.  The 
Holophane  engineers,  finding  that  the  large  number  of  special  lighting 
conditions  met  in  any  considerable  plant  calls  for  a  wide  variety  of  equip¬ 
ment,  have  developed  lines  consisting  of  more  than  500  distinct  sizes, 
types  and  finishes  of  metal  reflectors.  The  new  Holophane-D’Olier  bulle¬ 
tin  contains  a  comprehensive  summary  of  industrial  lighting  requirements 
under  the  title  of  “A  Reflector  for  Every  Condition.”  which  is  the  ex¬ 
perience  of  what  is  said  to  be  the  largest  and  best  known  group  of 
industrial  lighting  experts  in  the  country,  briefly  expressed.  To  those 
who  are  not  thoroughly  familiar  with  factory  lighting  conditions  this 


bulletin  will  be  of  much  assistance  in  the  laying  out  of  satisfactory  in¬ 
stallations. 

BOOKLET  ON  HAMILTON,  ONT.,  CAN.— A  very  attractive  booklet 
telling  of  the  beauties  and  advantages  of  Hamilton,  “the  city  of  400 
varied  interests,”  has  just  been  published  by  the  Industrial  Department  of 
the  Hamilton  municipality.  It  is  well  written  and  artistically  arranged, 
and  the  facilities  to  be  found  in  this  wide-awake  community  are  con¬ 
vincingly  set  forth.  It  is  often  spoken  of  as  the  “Electric  City  of  Can¬ 
ada,”  and  it  has  a  practically  unlimited  suppiy  «f  electric  energy  from 
large  power  companies  which  are  economically  generating  it  at  Decew 
Falls,  35  miles,  and  Niagara  Falls,  42  miles  distant.  Large  users  of 
electric  energy  claim  that  the  Doaiinion  Power  &  Transportation  Com¬ 
pany,  a  public-service  corporation,  supplies  the  cheapest  energy  in 
Canada.  .An  excellent  map  accompanies  the  booklet.  The  publication  of 
this  booklet  shows  a  worthy  civic  pride,  .\nyone  interested  may  secure 
a  copy  of  the  booklet  by  addressing  Mr.  II.  M.  Marsh,  Commissioner  of 
Industries,  Hamilton,  Ontario,  Can. 

CO.AL. — Under  the  simple  but  comprehensive  title  “Coal”  the  Under¬ 
feed  Stoker  Company  of  -America,  with  general  offices  in  the  Harris 
Trust  Building,  Chicago,  has  issued  a  valuable  pamphlet  giving  practical 
information  useful  to  power-house  consumers  of  bituminous  coal.  Tables 
are  given  to  show  the  percentage  of  volatile  combustible,  fixed  carbon, 
moisture,  ash,  and  pound-Fahrenheit  thermal  units  as  fired,  for  various 
coals  coming  from  -Arkansas,  Illinois,  Indiana,  Kansas,  Kentucky,  Mary¬ 
land.  Ohio,  Pennsylvania,  Tennessee  and  AA'est  A'irginia.  In  addition, 
there  are  a  coal  curve  for  determining  heat  value  from  proximate  anal¬ 
ysis,  an  efficiency  table  based  on  evaporation  from  and  at  212  deg.  Fahr. 
and  considerable  data  about  the  manner  of  using  the  Jones  stoker.  There 
is  also  an  interesting  tabulation  to  show  results  obtained  by  using  Jones 
stokers  with  fuel  classed  as  “excellent  coal,”  others  as  “good  coal”  and 
some  as  “poor  coal.”  In  all  cases  the  percentage  of  efficiency  given  ranges 
from  70  to  79.  The  pamphlet  is  copyrighted,  but  will  no  doubt  be  sent 
to  any  power-house  manager  on  application. 

COCHRANE  ENGINEERING  LEAFLET.— “Experiments  Upon  the 
Flow  of  AVater  Over  Triangular  Notches”  is  the  title  of  Engineering 
Leaflet  No.  13,  of  which  James  Barr,  B.  Sc.,  is  the  author,  issued  by 
the  Harrison  Safety  Boiler  AA’orks,  Philadelphia,  Pa.  This  paper  is  the 
result  of  an  extended  series  of  experiments  upon  the  triangular  notched 
weir  which  were  conducted  with  great  care  by  Mr.  Barr,  who  is  the 
Carnegie  research  scholar  at  the  James  AVatt  Engineering  Laboratories, 
Glasgow  University,  and  were  originally  presented  in  Engineering  of 
London.  The  Harrison  Safety  Boiler  AA'orks  in  the  prologue  to  this 
leaflet  state  that  Mr.  Barr’s  tests  prove  that  when  the  bead  of  a 
triangular  notched  weir  is  known  the  flow  may  be  calculated  accurately 
to  the  third  decimal  place,  or  in  general  to  within  one-third  of  1  per 
cent.  The  great  accuracy  of  the  V-notch  weir  furnishes  therefore  an 
absolutely  reliable  basis  upon  which  to  devise  a  convenient  and  accurate 
feed-water  measuring  apparatus.  The  particulars  and  illustrations  of 
such  apparatus  are  given  on  the  last  two  pages  of  the  pamphlet. 

LIGHTING  FIXTURES.— The  F.  AV.  AA’akefield  Brass  Company,  Ver¬ 
milion,  Ohio,  has  recently  published  a  comprehensive  illustrated  catalog 
dealing  with  its  lighting  fixtures.  In  the  first  few  pages  are  illustrated 
and  described  for  the  first  time  in  catalog  form  the  popular  line  of  Wake¬ 
field  shower  fixtures  or  ceiling  effects.  In  those  new  designs  the  square 
plate  is  made  of  four  like  parts  so  formed  that  when  joined  together  the 
point  of  junction  of  each  forms  a  rib  inside  the  plate,  making  four  rein¬ 
forcing  ribs  in  each  plate,  insuring  absolute  rigidity.  The  “star”  effect 
has  a  regular  cast  body  to  which  special  arms  are  attachable.  Both  de¬ 
signs  are  attachable  to  a  ceiling  by  a  special  patented  method  which  per¬ 
mits  placing  fixtures  permanently  in  position  without  turning  them.  These 
fixtures,  too,  art  interchangeable.  Many  pleasing  and  practical  ceiling 
effects  are  also  maile  up  from  the  smaller  canopies,  with  arms,  chains  and 
terminals  which  are  illustrated  throughout  this  publication.  t)ther  types 
of  Wakefield  fixtures  are  also  given.  The  company  claims  that  more 
than  3000  distinctive  designs  are  possible  with  the  assortment  listed,  to 
meet  almost  every  requirement. 


Business  Notes 


THE  QUEEN-GRAY  COMP.ANY,  618  Chestnut  Street,  Philadelphia. 
Pa.,  of  which  Mr.  J.  G.  Gray  is  president,  has  purchased  the  business 
of  Queen  &  Company,  Inc.,  including  the  name,  good  will,  patents,  ma¬ 
chinery,  stock  in  trade  and  assets  in  general.  The  new  company  will 
continue  the  business  of  the  older  company  in  the  manufacture  of  en¬ 
gineering.  electrical  and  scientific  instruments. 

NEILER,  RICH  &  CO.MPAN Y.— Mr.  Samuel  G.  Neiler  and  Mr.  Ed¬ 
ward  P.  Rich,  heretofore  conducting  a  general  consulting  engineering  of¬ 
fice  in  Chicago  under  the  corporate  name  of  Pierce,  Richardson  &  Neiler, 
have  changed  the  name  of  the  organization  to  that  of  Neiler,  Rich  &• 
Company.  Mr.  Neiler  has  been  prominent  in  the  engineering  profession 
in  Chicago  for  twenty  years,  and  his  work  has  been  characterized  by  un¬ 
usual  originality.  He  is  a  member  of  the  -American  Institute  of  Electri¬ 
cal  Engineers,  (British)  Institution  of  Electrical  Engineers,  -American 
Society  of  Mechanical  Engineers  and  several  other  professional  societies. 
Mr.  Rich’s  connection  with  the  company  is  of  seven  years’  duration,  and 
he  is  an  eng’neer  of  ability.  The  office  of  Neiler,  Rich  &  Company  is  in 
the  Manhattan  Building,  Chicago. 
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Weekly  Record  of  Electrical  Patents 


UNITED  STATES  PATENTS  ISSUED  NOV.  5,  1912. 

[Prepared  by  Robert  Starr  Allyn,  16  Exchange  Place,  New  York.] 

1,043,090.  MANUFACTURE  OF  STEEL;  P.  Girod,  Ugines,  France. 
App.  filed  June  13,  1911.  Deoxidation  of  cast  iron  in  an  electric 
furnace. 

1,043,096.  ELECTROLYTIC  APPARATUS;  W.  E.  Greenawalt,  Denver, 
Col.  App.  filed  May  24,  1909.  Electrolysis  of  copper  sulphate  solu¬ 
tion  with  a  lead  anode  and  revolving  cathode. 

1,043,103.  TROLLEY  WHEEL;  G.  E.  Henry,  Vincennes,  Ind.  App. 
filed  Nov.  17,  1911.  Anti-friction  bearing.  Improvement  on  patent 
No.  797,355. 

1,043,104.  METHOD  OF  ELECTRICAL  DISTRIBUTION;  P.  C. 
Hewitt,  New  York,  N.  Y.  App.  filed  July  30,  1904.  High-frequency 
alternating-current  wireless  signaling  system.  (Forty-six  claims.) 

1,043,150.  POTENTIAL  INDIC.UTNG  AND  MEASURING  DEVICE; 
E.  O.  Schweitzer,  Chicago,  111.  App..  filed  Nov.  12,  1908.  Portable 
case  with  pencil  resistance  elements. 

1,043.154.  ELECTROLYTIC  PRODUCTION  OF  LIGHT  METALS; 
(j.  O.  Seward,  F.  Von  Kugelgen  and  F.  Von  Bidder,  East  Orange, 
N,  J.,  and  Holcombs  Rock,  \’a.  App.  filed  May  10,  1909.  The 
separated  metal  is  confined  by  a  cooled  salt-incrusted  curtain. 

1,043,164.  CONDUIT  FOR  HIGH-POTENTIAL  CONDUCTORS;  S.  D. 
Sprong  and  W.  E.  McCoy,  New  York,  N.  Y.  App.  filed  Oct.  16, 
1911.  Circulating  liquid  dielectric. 

1,043,165.  CONDUIT  FOR  HIGH-POTENTIAL  CONDUCTORS;  S.  D. 
Sprong  and  W.  E.  McCoy,  New  York,  N.  Y.  App.  filed  Oct.  16, 
1911.  A  series  of  traps  for  a  liquid  dielectric. 

1,043,170.  SIGNALING  SYSTEM  FOR  RAILWAYS;  L.  H.  Thullen, 
Edgewood,  Pa.  App.  filed  July  5,  1906.  Insulated-block  track  sec¬ 
tions.  .Mternaling-current  power  and  different  alternating-current 
signal. 

1,043,179.  PLURAL  LAMP  SOCKET;  N.  Weeks,  New  York,  N.  Y.  .\pp. 
filed  Oct.  12,  1904.  The  terminals  and  connectors  are  embedded  in 
a  plastic  material  in  a  casing. 


1.043,207.  AUTOMATK  SELF-STARTER  FOR  MOTORS;  H.  H. 
Cutler,  Milwaukee,  VVis.  App.  filed  April  9,  1904.  Supplemental 
electromagnetic  means  for  retaining  the  contact  arm  in  tlie  “on” 
position. 

1,043,217.  RAILWAY-SWITCH  CONTACT;  E.  J.  Dunne,  Newark, 
N.  J.  App.  filed  Aug.  6,  1910.  Trolley  contact  made  in  the  wheel 
groove. 

1.043,268.  ELECTRIC-LAMP  CONTROLLER;  A.  C.  Stanbrough  and  E. 
Tohnson,  Newburg,  Ore.  App.  filed  .\pril  18,  1912.  Rotation  of  the 
lamp  to  dim  the  light. 

1,043,272.  TUNING  DEVICE  FOR  WIRELESS  TELEGRAPHY  .\ND 
TELEPHONY;  W.  E.  D.  Stokes,  Jr.,  and  G.  W.  Davis,  New  York, 
N.  Y.,  and  Galilee,  N.  J.  App.  filed  Oct.  9,  1908.  .Adjustment  of 
the  inductance. 

1,043,^274.  ATTACH .M ENT  FOR  SPARK  COILS;  C.  11.  Thordarson, 
Chicago,  Ill.  -App.  filed  June  29,  1908.  Readily  detachable  vibrator. 

1,043,299.  TELEPHONEi  SYSTE^M;  H.  P.  Clausen,  Chicago,  Ill.  .\pp. 
filed  Sept.  16,  1901.  Central  energy  metal  circuit.  (Ninety-eight 
claims.) 

1,043,300.  TELEPHONE  SA’STEM;  11.  P.  Clausen,  Chicago,  Ill.  .App. 
filed  March  11,  1903.  Supervisory  and  line  signals  and  impedance 
coils. 

1.043,301.  TELEPIUINE  SYSTEM;  H.  P.  Clausen,  Chicago,  111.  App. 
filed  Jan.  13,  1904.  Trunking  between  two  common-battery  exchanges. 

1,043,306.  TRUNKING  TELEPHONE  SYSTEM;  A.  H.  Dyson,  Chicago, 
111.  App.  filed  July  18,  1903.  Operative  combination  of  two  switch 
braids  of  different  types. 

1,043.307.  SWlTt  MING  KEY;  EL  G.  Elidam,  Rochester,  N.  Y.  -App.  filed 
lime  13,  1910.  Telephone  listening  and  ringing  key. 

1,043,314.  TEI-EH’HONEI  SYSTEM;  C.  L.  Goodrum,  .-\tlantic  City,  N.  J. 
.\p}).  filed  March  15,  1902.  Line  signal  operation.  (Sixty-nine 
claims.) 


1,043,320.  RECIPROCATING  MOTOR;  W.  H.  Keller  and  S.  D.  Sibley. 
Connellsville,  Pa.  -App.  filed  June  17,  1908.  Impact  tool  driven  by 
solenoid  and  rotating  motor. 

1,043,321.  CO-\lBlNED  INSULATOR  AND  CURRENT  DIS 
TRIBUTOK;  E.  11.  Knutz,  Areata,  Cal.  App.  filed  Nov.  20,  1909. 
Double-petticoat  type  with  radiating  arms. 

1,043,325.  VARIABLE-SPEED  ELECTRIC  MOTOR;  J.  C.  Lincoln,  East 
Cleveland,  Ohio.  -App.  filed  March  14,  1906.  Traveling  brushes;  no 
starting  resistances. 

1,043,328.  ELE'CTROLA’XE-;  W.  H.  Lowe,  Brondesbury,  England.  App. 
filed  May  10,  1912.  Anhydrous  bichromate  of  soda,  sulphuric  acid 
and  salt. 

1,043,340.  ELEXTRIC  CONTROLLER;  J.  -A.  Moore,  Chicago,  111.  -App. 
filed  April  10,  1912.  Gravity-actuated  element  for  elevators,  etc. 

1,043,380.  LA-MP  SOCKET;  H.  C.  Wirt  and  E'.  VV.  Sanford,  Plymouth, 
Mass.  App.  filed  June  22,  1908.  Shell-interlocking  catches. 

1,043,382.  THER.MOSTAT;  L.  W.  Zettler,  Louisville,  Ky.  App.  filed 
Jan.  8,  1912.  Diaphragm  and  contact  device. 

1,043,449.  ELECTRIC  TELEGRAPHIC  APPAR.ATUS;  H.  G.  Martin. 
East  Rutherford,  N.  J.  -Kpp.  filed  Oct.  27,  1911.  Sending  mechanism. 

1,043,467.  BOOTLEG  FOR  TR-\CK  CIRCUITS;  F.  W.  Rutledge  and 
E.  E.  Ireland,  Elk  River,  -Minn.  App.  filed  April  22,  1911.  Conduit 
connection. 

1,043,471.  RAILWAY  SIG-N.\L;  J.  A.  Shaw,  Rimmersburg,  Pa.  -App. 
filed  F'eb.  11,  1911.  Signal  valve. 

1,043,481.  METHOD  AND  -\PP-\K.ATUS  FOR  PRODUCING  -AND 
FEEDING  FUl<-\'-ACE  ELECTRODES;  E.  R.  Taylor,  Penn  Yan, 
N.  y.  App.  filed  Jan.  7,  1911.  Horizontal  electrode  built  up  and 
extended  piece  by  piece. 

1,043,487.  ELECTRICALLY  HE-ATED  UTENSIL;  A.  A.  Warner,  Hart 
lord.  Conn.  -App.  tiled  F'eb.  1,  1912.  I’tie  heating  unit  is  secured 
within  a  base  tlange  ot  a  water  heater,  etc. 

1,043,526.  TELEPHONE;  R.  H.  Lindal,  Gloucester  City,  N.  J.  App. 
Ided  April  22,  1908.  Tow-line  circuit. 

1,043,528.  BRAKE-MAGNET  PROTECTIVE  AND  DE-MAGNETIZING 
DF-\  ICE;  D.  L.  Lindquist,  Voiiivers,  N.  Y.  -^pp.  filed  March  27, 
1909.  Fuseless  device  tor  elevator  service,  etc. 

1,043,535.  SECOND.XRV  STOR.\GE  BATTERY;  O.  Oldham,  Denton. 
I'.ngland.  App.  tiled  March  29,  1912.  The  gas  outlet  is  at  the 
bottom. 

1,043,561.  TEST-TUBF.  llE.\rFR;  J.  1.  .\yer,  t  aiiibi  idge.  Mass.  .\pp. 
tiled  Aug.  12,  1912.  Inclined  heating  rack  against  which  the  test 
tubes  are  laid. 

1,043,565.  CURRENT  ((t.NTRULLER;  L.  Bradley.  -Muskegon,  -Mich. 
-App.  filed  F'eb.  8,  1909.  Compressible  resistance  medium. 

1,043,573.  RECIPROCATING  -MOTOR;  W.  11.  Keller  and  S.  1).  Sibley, 
Eccles,  W'.  Va.  -\pp.  tiled  July  8,  1908.  Electric  hammer  with 
solenoid  and  rotating  motor. 

1,043,574.  RAILWAY  VEHICLE  WITH  ELECTRO.M AGNETiC  AD¬ 
HERENCE  -AND  SHIF’T-ABI-E  AXLEsi;  .v.  F-lirlich,  Budapest, 
.\ustria-Hungary.  App.  filed  Sept.  11,  1911.  Tiie  wheels  beco.nc 
electromagnets. 

1,043,615.  SWITCHBOARD;  W.  J.  Magee,  New  Orleans,  La.  .Npp.  tiled 
Feb.  14,  1912.  Sectional  insulated  busbar. 

1,043,616.  -AUTO-MATIC  DRAFT  MODIFIER;  C.  O.  -Mailloux  and  11. 
J.  Westover,  New  York,  N.  Y.  -Ypp.  tiled  Dec.  7,  1909.  Timing 
device  with  automatic  controller. 

1,043,637.  CIRCUIT- BRE.AKER ;  11.  L.  Smith,  Clinton,  Mass.  -App. 
tiled  Sept.  9,  1907.  For  electric-w  elding  wire- fabric  machine  such 
as  patent  No.  830,018. 

1,043,655.  ACTUATING  DE\  ICE  FOR  CIRCUIT-CLOSERS;  G.  D. 
Young,  Hereford,  Texas.  -App.  filed  March  29,  1912.  Telegraph 

instrument. 

1,043,663.  ELEC’l  R1  C.YLLV  DRIVEN  CLOCK;  P.  A.  Bentley,  Burton- 
upon-Trent,  England.  App.  filed  June  22,  1911.  Fllecti omagnetically 
actuated  pendulum. 

1,043,703.  SIGNALING  HORN,  ETC.;  M.  R.  Hutchinsoti,  Bronxvillc, 
N.  Y^  App.  filed  Dec.  13,  1905.  Double-tone  vibrator. 

1,043,713.  WIRE  ILANGFHv;  J.  Meute,  Jr.,  Moon  Run,  Pa.  -App.  filed 
Oct.  24,  1910.  Mine-railway  trolley  support. 

1,043,718.  F-LECTRIC  .SWITCH;  J.  G.  Peterson,  Hartford,  Conn.  App 
filed  .\pril  22,  1912.  Key-operated  wall  switch. 

1,043,719.  ELECTRIC  IGNITION  DEVICE  FOR  S-MAl.L-AR-MS;  G. 
Peuble,  St.  FAienne.  France.  -App.  filed  Jan.  9,  1912.  .Meclianically 
driven  contact-firing  pin. 

1,043,751.  .YUTO.MATIC  REGUL.VroR;  R.  S.  Blair,  New  York,  N.  V. 
-Ypp.  filed  March  28,  1905.  For  regulating  the  speed  of  vehicles. 
(FAghty-three  claims.)  * 

1,043,755.  CIRt  I  IT-CLO.SF-R;  H.  P.  Christianson,  Oakland,  Cal.  App. 
tiled  Jan.  3,  1912.  Device  held  in  the  teeth  to  operate  automatically 
on  relaxation. 

1,043,759.  CONNECTING  DEV  ICE  FOR  ELECTRIC  CONDUCTORS; 
1).  T.  Fisher,  Columbus,  Ohio.  -App.  filed  F'eb.  24,  1910.  Inclosed 
contacts;  for  mine  use,  etc. 

1,043,766.  SYSTE.Vl  OF  ELECTRICAL  DISTRIBUTION;  P.  C. 
Hewitt,  New  Y'ork,  N.  Y'.  -App.  filed  July  30,  1904.  Plurality  of 
oscillatory  circuits  are  charged  and  discharged  successively. 

1,043,777.  MEANS  FOR  CONTROL  OF  ELECTRIC  ENERGY;  H.  VV. 
Leonard,  Bronxville,  N.  Y'.  .App.  filed  Dec.  7,  1905.  Remote  and 
multiple-unit  control  of  electric  motors.  (Seventy-nine  claims.) 

1,043,778.  ELECTRIC  CONTROL  SY’STEM;  H.  VV.  Leonard,  Bron.x- 
ville,  N.  Y’.  -App.  filed  Oct.  2,  1909.  lilectrically  propelled  vehicle- 
with  a  plurality  of  motors  and  automatic  switches. 

1,043,783.  SOUND  CONCENTRATOR;  W.  -M.  Lorimer  and  -A.  T. 
Ziegler,  New  Wilmington  and  Pittsburgh,  Pa.  .Vpp.  filed  March  1, 
1911.  Conical  wave  deflector.  • 
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